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Abstract
The purpose of this experimental posttest-only study was to determine the effect of the
flipped classroom approach (FCA) instructional strategy on motivational orientations of middle
school students in math in India. The research questions focused on the effect of FCA on
student’s value component (intrinsic goal orientation, extrinsic goal orientation, task value),
expectancy component (self-efficacy and control beliefs), and affective component (test anxiety).
These variables were measured using the Motivated Strategies for Learning Questionnaire
(MSLQ).
Two intact sections of eighth-grade students (n=66) from a private K-12 school in India
participated in the study. Participants were randomly assigned to one of two conditions: using
FCA (videos from Khan Academy) and not using FCA to teach the same mathematics topic. At
the end of the one-week long study, two surveys were administered to participants in both
groups: the demographic survey and the MSLQ.
Statistical analyses using two MANOVAs and a one-way ANOVA showed no
statistically significant difference between the two groups in terms of student’s value component,
expectancy component, or affective component.
The limitations of this study focus on the duration of the study, study design, use of selfreported survey, and limited sample size. Additionally, with this being the first known study of
its kind, it can be argued that further research studies on the topic might be warranted before
forming a conclusion on the use of FCA on student motivation.
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CHAPTER ONE: INTRODUCTION
Introduction
In 2017, a literacy report from UNESCO (2017a) mentioned that Central and Southern
Asia have the second-highest rate of children and adolescents not learning. India, which has the
second largest population in the world, is included in this figure. While a UNESCO report (2014)
from the Government of India mentions that progress toward attaining 100% enrollment in
primary grades and increased enrollment in secondary grades is steady, the quality of education
still remains a concern. With the sharp increase in enrollments accompanied with a shortage of
qualified teachers, poor quality of curriculum, and old teaching methods (Kapur & Murthi,
2009), India's educational landscape needs an urgent reform to compete globally.
However, at the same time, technology has been increasing at a steady pace. Literature
supports that relevant technology allows teachers to provide authentic context for different
subjects, introduce more complex scenarios, and provide instant feedback, which then facilitates
effective transfer of knowledge. Technology also allows for personalized learning and an
increase in communication and interactivity (Bailey, 2017; Barrow, Markman, & Rouse, 2009;
Bray & Tangney, 2017; Eyyam, 2017; Lazakidou & Retalis, 2010; SRI International, 2013).
Research on learning with technology has focused mostly on the cognitive factors, but
little has been done to examine the effect of technology on motivational factors especially in
mathematics education. Existing research shows mixed results on the effectiveness of teaching
and learning with technology on learning and motivation (Cho, Liu, & Schallert, 2008; Clark,
1994; Granito & Chernobilsky, 2012; Torff & Tirotta, 2010). Research becomes all the more
scarce when the focus is on how the use of technology can support students’ mathematical
motivation, and thereby performance of middle school students in developing countries. The
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concepts of learner support, motivation, achievement, and use of technology to support a learnercentered learning environment are still in their infancy in India.
Statement of the Problem
Role of STEM Related Education
Because education has a role in national development, social transformation, building
peace, eradication of poverty, and driving sustainable development (UNESCO, 2017b), an
increased emphasis on education is being placed on underdeveloped and developing countries
because this is where illiteracy is most prevalent. India is one such country that is trying to
address the unsatisfactory level of student learning where achievement of a significant proportion
of students does not measure up to the expected levels (UNESCO, 2014), indicating a gap
between desired and actual student learning. For example at the primary level math, the National
Achievement Survey (NAS) showed while the overall mean scores for fifth-grade students was
53.23%, about 35.8% of students obtained scores of 40% and below. “Focused science and math
programmes at upper primary stage of education in all States/UTs (Union Territories)”
(UNESCO, 2014, p. 94) and fostering quality education for better learning outcomes with use of
information and communication technologies are some of the strategies listed repeatedly in the
UNESCO report.
India is placing an increased effort in STEM related education because that is what in
demand globally. Recent reports suggest that about 80% of all the jobs available in the next
decade will require math and science skills (as cited in Gitsaki & Robby, 2016). The
Organisation for Economic Co-operation and Development (OECD, 2013) also emphasized that
mathematical literacy, including the ability to use mathematical digital tools, for students is a
needed 21st century skill (Utterberg, Lundin, & Lindström, 2017).
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Importance of Mathematics
The value of mathematics as a 21st century skill lies in the fact that it is one of the core
subjects required globally in the primary and the secondary curriculum. Culturally, India has
always valued math, witnessing the outstanding contributions made by Indian mathematicians
over many hundreds of years (Dutta, 2002). However, evidence indicates that now it lags behind
its international peers and struggle to master basic skills. In the international math and reading
scores on Program for International Student Assessment (PISA), conducted in 2009, India stood
third from the last place among 74 countries (Chhapia, 2012). In the International Math
Olympiad in 2017, the most prestigious mathematical competition in the world for pre-college
students, India ranked 52nd out of 111 participating countries. Other data reported that only
44.1% of eighth-grade students in rural India managed to do a simple division problem in 2014
(Rao, 2015). National Assessment Survey (NAS) scores show that for eighth-grade students, the
mean score in math increased from 39.17% to 42.57% (UNESCO, 2014, Table 2.6.3) and, while
the overall mean scores in mathematics for fifth-grade students was 53.23%, about 35.8% of
students obtained scores of 40% and below (UNESCO, 2014, p. 112). According to Pratham
Education Foundation’s Annual Report (2016), only 26% students in fifth grade can do a
division problem and less than half of enrolled eighth-grade students could solve a fifth grade
division problem. An ASER survey of children in Rural India from 2011 showed that less than
half (47%) of children enrolled in third to fifth grade were able to do simple two-digit
subtraction. They were not found proficient in even basic skills (Drèze and Sen, 2013). These
numbers are critical considering the large Indian population. Research shows that when learners
consistently underperform in mathematics, the motivation to persist decreases because of low
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self-efficacy (Bonne & Johnston, 2016; Geary, 2013; Simzar & Domina, 2014; Skaalvik,
Federici, & Klassen, 2015).
How Mathematics is Taught in India
Jha (2012) mentioned that math education in Assam (India) emphasizes the use of
textbooks and memorization with the goal of attaining good grades in exams, which limits
students’ potential to comprehend, analyze, and problem solve. Similarly, Venkatachalam (2017)
commented that “education in most schools is one dimensional, with an obsessive focus on
marks” (para. 11). This approach of rote learning in India may lead to boredom, monotony, and
passive attitude toward the topic, resulting in reduced motivation (Mohanty & Parida, 2016;
Pekrun, Lichtenfeld, Marsh, Murayama, & Goetz, 2017; Vierhaus, Lohaus, & Wild, 2016).
Manjul Bhargava, who won the Fields Medal (the highest honor in mathematics) in 2014,
mentioned that mathematics is taught as a robotic subject in India (Rajghatta, 2014).
Furthermore, most of the time, girls are engendered with the idea that mathematics is a male
domain (Li, 1999). Thus, Indian classrooms lack an environment that can help motivate students.
Motivation in Mathematics
Research studies on mathematics suggest many individual and contextual factors
influence performance in math (as cited in Uitto, 2014; Franz-Odendaal, Blotnicky, French, &
Joy, 2016). Individual factors that influence math are learning disabilities, pace of learning,
levels of prerequisite learning (Lein et al., 2016), self-efficacy beliefs (Louis & Mistele, 2012),
interest in and attitudes toward math, gender, math anxiety (Hill et al., 2016), and lack of
confidence in the subject (Basturk & Yavuz, 2010). These personal factors dynamically interact
with other socio-cultural factors such as parental education, economic background, racial and
ethnic background (National Science Foundation, 2014), support from parents and peers,
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personality and attitudes of teacher, teaching methods, learning environment (Uitto, 2014), and
the role of teacher (Urhahne, 2015; Webb et al., 2017) to influence math learning and
performance.
All factors mentioned above are not easily malleable to influence math learning and
performance. Alves, Rodrigues, Rocha, and Coutinho (2016) propose that for improving
mathematical performance, one needs to analyze the psychographic factors such as personality or
motivation. Motivation and academic achievement and various constructs of motivation can be
found in the large body of literature (Atkinson, 1964; Bandura, 1997; Eccles & Wigfield, 2002;
Pintrich & DeGroot, 1990a, 1990b; Ryan & Deci, 2002). While definitions of motivation vary,
Pintrich, Smith, Garcia and McKeachie (1991) argue through the Motivated Strategies for
Learning Questionnaire (MSLQ) that student motivation consists of three components: (a)
expectancy component, which includes intrinsic goal orientation, extrinsic goal orientation, and
task value; (b) value component, which includes control of learning beliefs and self-efficacy for
learning; and (c) affective component, which includes test anxiety.
Motivation, as defined by the MSLQ, is characterized as a complex and multidimensional
construct (Zhu & Leung, 2011). Deci and Ryan’s Self Determination Theory (SDT) distinguishes
between intrinsic and extrinsic motivation based on different goals that give rise to an action
(1985). Ryan and Deci (2000a) describe intrinsic motivation as “doing something because it is
inherently interesting or enjoyable” (p. 55) and extrinsic motivation as “doing something because
it leads to a separable outcome” (p. 55). When identified, research suggests this is important to
design supportive learning environments for mathematics and help individual students learn
better. Students who are intrinsically motivated are self-regulated and show a positive
relationship with in-depth learning, engagement, mastery goals and performance. These students
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would need “automated” learning climates to thrive (more choice and supportive feedback)
because controlling climates can undermine their performance (Ryan & Deci, 2000a, 2000b). In
contrast, varying the level of regulation and autonomy can support extrinsically motivated
students.
According to the MSLQ, self-efficacy and math anxiety also influence student
motivation. Bandura (1997) defined self-efficacy as “not a measure of the skills one has, but a
belief about what one can do under different sets of conditions with whatever skills one
possesses” (p. 37). Research suggests that students who have higher self-efficacy are more
determined and persistent than students who lack it. This may have an influence on math anxiety
as to how a student feels about their abilities plays a key role in math anxiety. Mathematical
anxiety has an influence on mathematics performance (Chang & Beilock, 2016; Karimi &
Venkatesan, 2009b) and is the result of low self-esteem and fear of failure (Bai, Wang, Pan, &
Frey, 2009; Kargar, Tarmizi, & Bayat, 2010; Meelissen & Luyten, 2008). Students with a high
degree of anxiety had less satisfactory academic results and when this anxiety was reduced, there
was an improvement in their performance. Research shows that math anxiety can be reduced
through the adoption of special methods of teaching and psychological intervention in the areas
applicable to improving the educational curriculum practices (Kargar et al., 2010; Karimi &
Venkatesan, 2009a).
Why is Motivation Crucial
Amrai, Motlagh, Zalani, and Parhon (2011) concluded in their research that students’
academic achievement requires coordination and interaction between different aspects of
motivation. As noted by the MSLQ, supporting intrinsic and extrinsic motivation and selfefficacy is critical in mathematics education because for young students, there lacks an
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immediate perceived connection between the effort and future need (real-life problem solving)
but still there is a push to keep going. Students who struggle with mathematical computations try
to avoid it (Ahmed, Minnaert, Kuyper, & van der Werf, 2012), which may result in high math
anxiety and low self-efficacy. Success in mathematics during the middle-school years is
considered important for later academic and social success (as cited in Chao, Chen, Star, &
Dede, 2016), but it is during this period when student motivation to learn mathematics
significantly declines (Archambault, Eccles, & Vida, 2010). Lack of a grasp of mathematics
early on can hinder acquisitions of complex concepts in higher grades, which in turn can prevent
students advancing in STEM-related fields (Booth & Newton, 2012; Cannady, Greenwald, &
Harris, 2014). A little struggle is acceptable (Hiebert & Grouws, 2007) as long as it leads to
deeper learning and continued motivation. But often this struggle becomes a barrier to be
proficient in basic fundamentals which then leads to gaps in knowledge and hinders progress and
motivation of growing children (Geary, 2013; Simzar & Domina, 2014). From an affective
perspective the struggle may influence students’ self-efficacy, which in turn can hinder students’
progress.
The factors defined in the MSLQ (math anxiety, self-efficacy, intrinsic and extrinsic
motivation, task value, control beliefs) are especially important to math education in India
because there is no concept of differentiated instruction. The approach is one-size-fits-all and is
based on rote learning. The students are forced to cram rather than fully learning and
internalizing the material. This may lead to boredom and a passive attitude toward the subject
resulting in reduced motivation (Pekrun et al., 2017; Vierhaus et al., 2016). “Students do not all
learn the same way, so we cannot teach them all the same way” (Levy, 2008, p. 162). The
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importance of academic motivation on academic performance is well documented; thus, presence
of a learning environment supporting this seems important.
Technology Scaffolds in Supporting Motivation
One possible way to help motivation and improve the quality of education is by
supplementing teacher-driven instruction with educational technology. Strategic infusion of
technology in daily lessons seems purposeful for India as it would not only: (a) address the
needed 21st century skill of technology literacy; (b) provide richness and accessibility; and (c)
allow for personalized differentiated instruction; it may also influence motivation by changing
the learning environment (Grant et al., 2015; Roblyer, 2006). One way educational technology
can change the learning environment is through the lens of scaffolding, which can be described
as just-in time, dynamic, intentional, high-quality support and guidance that allows learners to
participate in and accomplish a task/achieve a goal that would otherwise be too difficult for them
to complete effectively (Belland, 2014).
In particular, scaffolding theory talks about the zone of proximal development (ZPD),
referred to as the gap between what a student knows and what he or she can achieve given
appropriate guidance and educational support (Vygotsky, 1978). This is important because when
appropriate support is provided to learners depending on their needs, the gap in the learning zone
is addressed and it progresses to the next level of performance (Belland, 2014). Tackett, Torres,
Arrastia-Chisholm, and Earnshaw (2018) mentioned that students are less likely to fall behind if
there are resources, in-class and/or outside the classroom, to support the new learning in the form
of follow-up explanations, additional examples, and process-oriented feedback. Gradually, with
the support, the learner achieves the goal through the process of internalization.
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One way to bridge the ZPD and improve motivation is through a flipped classroom
approach (FCA). In the FCA, students’ first view recorded lectures or videos replacing the inclass traditional lectures followed by targeted in-class interactive learning activities (Bishop &
Verleger, 2013; Butt, 2014; Poon, 2013). Flipped learning is ideally suited for the ZPD because
the videos provide just-in-time support for learners (Khan, 2015; Tawfik & Lilly, 2015) and
addresses the “middle of the class” problem. Instructors have always had a hard time getting
their students to learn at the same pace. Instead of the advanced students getting bored or the
remedial students falling behind, the videos allow each student to move and progress at his or her
own pace (Davies, Dean, & Ball, 2013; Khan, 2015) and get specialized help from instructors
when needed. Another benefit of this approach is that students have control over playing and
pausing (Khan, 2015) for an explanation of the steps (e.g., in a math problem) that instructors
may pass over, assuming a student already knows how to get from one step to the next. This can
help students overcome the feeling of embarrassment of asking for help in class (Khan, 2015),
which is again a negative emotion affecting motivation. Also, viewing and reviewing videos will
empower students to monitor their own learning (Davies et al., 2013; Goodwin & Miller, 2013;
Mason, Shuman, & Cook, 2013), which may gradually result in learning and transfer of
responsibility of learning, thereby, completing the process of scaffolding. FCA allows the learner
to be an active participant (Davies et al., 2013; Guy & Marquis, 2016; Pierce & Fox, 2012) in his
or her own learning which may then influence their intrinsic motivation and self-efficacy
(Tawfik & Lilly, 2015).
Purpose of the Study
The purpose of this study is to examine the impact of the flipped classroom approach
(FCA) in relation to motivational orientation (intrinsic, extrinsic, self-efficacy, test anxiety, task
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value, and control belief) on middle school students in India. While the concept of learner
support, motivation, achievement, and use of technology to support a learner-centered learning
environment is not new to developed countries it is still in its infancy in developing countries.
Developed countries have a very progressive education system, which is student-centered and is
marked by small class sizes with an increased attention from the instructor and varying
experiences of learners with technology, inside and outside the classroom. India has a very
traditional education system, which is teacher-centered and has large class sizes. Additionally,
the technological reach in India is very limited (UNESCO, 2014). This limits Indian students’
exposure to technology and will reduce the impact of prior technology experiences on the
findings of the study. By analyzing middle school students in India, this study will make
significant contributions to the existing literature.
Thus, the researcher aims to employ FCA, based on the theory of scaffolding to influence
the learners’ different facets of the MSLQ. This would also contribute to the literature as
Schukajlow, Rakoczy and Pekrun (2017) mention that there is a need for more studies that
investigate the impact of instruction on affective and targeted cognitive outcomes at the same
time. Research studies on FCA have been documented for different disciplines like statistics
(Heuett, 2017; Strayer, 2012; Wilson, 2013), chemistry (Fautch, 2015; Schultz, Duffield,
Rasmussen, & Wageman, 2014), English (Hung, 2015), engineering (Mason et al., 2013),
physics (Cleveland, 2017), mathematics (Bhagat, Chang, & Chang, 2016; Eisenhut & Taylor,
2015; Tawfik & Lilly, 2015), computer science (Davies et al., 2013), and nursing (Missildine,
Fountain, Summers, & Gosselin, 2013). But this study will limit the gap of effectiveness of such
approaches in middle school math, in developing countries, to influence motivation.
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The proposed study will contribute to the literature in three important ways: (a) teaching
with technology is still in its infancy in India (developing countries) in K-12 environment and
there is limited research on evaluating its effectiveness or investigating its impact on students’
motivation; (b) results from this study will document the impact of FCA through the lens of
scaffolding on student’s motivation and learning; and (c) there is a lack of research around the
use of FCA in developing countries. This study will extend the literature in a newer direction by
analyzing a different set of population. The findings from this study could influence mathematics
education in India, by suggesting strategies that teachers can use to teach mathematics in a
diverse learning environment. This study could also help to build awareness among stakeholders
about the availability and benefit of instructional videos.
Research Questions
The research questions for this study are:
1. What is the effect of flipped classroom approach on students’ value component?
a. What is the effect of flipped classroom approach on students’ intrinsic
goal orientation?
b. What is the effect of flipped classroom approach on students’ extrinsic
goal orientation?
c. What is the effect of flipped classroom approach on students’ task value?
2. What is the effect of flipped classroom approach on students’ expectancy
component?
a. What is the effect of flipped classroom approach on students’ control
beliefs?
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b. What is the effect of flipped classroom approach on students’ self-efficacy
for learning and performance?
3. What is the effect of flipped classroom approach on students’ affective
component (test anxiety)?
Definitions
For this study, the following definitions apply:
Control beliefs. Control beliefs in the MSLQ refer to the “students’ beliefs that their
efforts to learn will result in positive outcomes” (Pintrich, Smith, Garcia, & McKeachie, 1991, p
13). It is one of the subscales of expectancy component, which focus on students’ beliefs that
they can accomplish a task.
Extrinsic goal orientation. Extrinsic goal orientation in the MSLQ focuses on the
“degree to which the student perceives herself to be participating in a task for reasons such as
grades, rewards, performance, evaluation by others, and competition” (Pintrich et al., 1991, p.
11). It is one of the three subscales included in the MSLQ to measure value component/beliefs,
which refer to the reasons why students engage in an academic task.
Flipped classroom approach (FCA). It is an instructional strategy that consists of two
parts: interactive group learning activities inside the classroom and direct computer-based
individual instruction outside the classroom (Bishop & Verleger, 2013, p. 4)
Intrinsic goal orientation. Intrinsic goal orientation in the MSLQ refers to the “degree to
which the student perceives herself to be participating in a task for reasons such as challenge,
curiosity, mastery” (Pintrich et al., 1991, p. 10). It is one of the three subscales included in the
MSLQ to measure value component/beliefs, which refer to the reasons why students engage in
an academic task.
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Motivated Strategies for Learning Questionnaire (MSLQ). The MSLQ is a self-report
instrument designed to assess motivation and learning strategies of college students for a given
course. Motivation in the MSLQ is measured through three general motivational components of
value, expectancy, and affective. Value component focuses on the reasons students engage in an
academic task. Three value related subscales are included in the MSLQ to assess (a) intrinsic
goal orientation, (b) extrinsic goal orientation, and (c) task value. Expectancy component refer to
students’ beliefs that they can accomplish a task. Two expectancy related subscales are included
in the MSLQ assessing (a) self-efficacy, and (b) control beliefs for learning. The affective
component refers to students’ worry and concern over taking exams. Test anxiety scale is
operationalized to assess this component. These subscales ultimately look at a student's selfregulation. The instrument is modular and for this research only the motivation scales would be
used.
National Achievement Survey (NAS). It is a national assessment survey to monitor
children’s learning levels of students in grades 3, 5 and 8. Three cycles of the National
Achievement Survey (NAS) have been conducted since 2001. The results enable policy makers
and practitioners to address the challenges to enhance student learning. The survey tools used
multiple test booklets with 45 questions in 3rd grade and 5th grade and 60 questions in eighth
grade in Mathematics, Language, Sciences, and Social Sciences. The competency based test
questions developed reflect the learning outcomes developed by the National Council of
Educational Research and Training (NCERT) (UNESCO, 2014).
National Council of Educational Research and Training (NCERT). “The National
Council of Educational Research and Training (NCERT) is an autonomous organization set up in
1961 by the Government of India to assist and advise the Central and State Governments on
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policies and programmes for qualitative improvement in school education. The major objectives
of NCERT and its constituent units are to: undertake, promote and coordinate research in areas
related to school education; prepare and publish model textbooks, supplementary material,
newsletters, journals and develops educational kits, multimedia digital materials, etc. organize
pre-service and in-service training of teachers; develop and disseminate innovative educational
techniques and practices; collaborate and network with state educational departments,
universities, NGOs and other educational institutions; act as a clearing house for ideas and
information in matters related to school education; and act as a nodal agency for achieving the
goals of Universalization of Elementary Education” (National Council of Educational Research
and Training, para 1).
Self-efficacy. Self-efficacy in the MSLQ refers to “a combination of one’s ability to do
the task plus the degree of confidence one has in the task” (Lynch, 2006, para. 21). It is one of
the subscales of expectancy component, which focus on students’ beliefs that they can
accomplish a task.
Task value. Task value in the MSLQ refers to the “students’ perceptions of the course
material in terms of interest, importance, and utility” (Pintrich et al., 1991, p. 12). It is one of the
three subscales included in the MSLQ to measure value component/beliefs, which refer to the
reasons why students engage in an academic task.
Test anxiety. Test anxiety in the MSLQ has two dimensions: a cognitive and emotional
component. The cognitive dimension refers to the “student’s negative thoughts that disrupt
performance” while the emotional dimension refers to the “affective and physiological arousal
aspects of anxiety” (Pintrich et al., 1991, p. 16). It is the subscale of affective component, which
refers to students’ worries and concerns.
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Traditional instruction (TI). A setting where the teacher and the whole class meet under
one roof with fixed arrangement of chairs and desks facing a chalkboard. There is minimum or
no use of technology and the teachers use lectures and printed books to teach the class. The
teacher decides the use of class time and addresses the whole class. Small group or individual
instruction occurs less often (Relan & Gillani, 1997). “TI involves classes or labs using
conventional lecture/demonstration instructional methods to teach students” (Liao, 1998, p. 343).

15

CHAPTER TWO: REVIEW OF THE LITERATURE
Introduction
STEM is important to the economy of India to meet the growing demand of skilled
human capital to compete in the global market. However, research shows that STEM education
in India is lacking (UNESCO, 2014). At the same time, different aspects of motivation have been
shown to affect academic achievement (Alves, Rodrigues, Rocha, & Coutinho, 2016), which is
also lacking in Indian classrooms. Emerging research on the flipped classroom approach (FCA)
has shown that it promotes an active learning environment without compromising the content
(Heuett, 2017) and focuses on student as the center of the teaching process (Bishop & Verleger,
2013; Butt, 2014; Cargile & Harkness, 2015; Poon, 2013). That said, a gap still exists in terms of
flipped classrooms in supporting affective elements in developing countries.
The purpose of this study was to examine the impact of FCA in relation to motivational
orientation (intrinsic, extrinsic, self-efficacy, test anxiety, task value, and control beliefs) on
middle school students in India. This study focused on using the concept of motivation, as
defined by the Motivated Strategies for Learning Questionnaire (MSLQ), to provide learner
support in math through technology scaffolding.
The first section of this literature review presents a broad overview of the importance of
STEM education globally, funneling to developing countries, and finally India. Because
addressing the four specific disciplines of STEM education (science, technology, engineering
and mathematics) would be too broad for this study, the literature review will only focus on
mathematics. This will include the importance of math in India, followed by reasons that account
for poor performance in math. The second section will discuss the role of motivation in
mathematics in relation to the subscales found in the MSLQ. The third section will address the
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rationale for using technology scaffolding for improving motivation in mathematics, followed by
the final section suggesting FCA as a way of scaffolding to support motivation.
STEM Education in Developing Countries and in India
There is a renewed global interest in STEM education all over the globe. Where on one
hand reports suggest that about 80% of all the jobs available in the next decade will require math
and science skills (as cited in Gitsaki & Robby, 2016), Crompton and Traxler (2016) have cited
many government and organization reports that express the lack of progress in this area. This gap
could be linked to the low quality of basic education in science and math and higher education
systems (Hoel, 2014; Masino & Niño-Zarazúa, 2016; OECD, 2012). Interest in STEM education
is global, but it is important for developing countries to increase “public awareness,
understanding and literacy regarding science, engineering and technology, and also to enable to
build up a critical mass of scientists, researchers and engineers to enable them to participate fully
in the global economy” (UNESCO, 2017c, para. 2). There are claims that STEM education can
alleviate poverty and reduce inequality in developing countries (Ivy, 2015).
Developing countries face a unique challenge in STEM education. In Indonesia, teaching
with a STEM approach is not being widely used but the country is preparing for the application
of STEM according to the needs of the State itself (Milaturrahmah, Mardiyana, & Pramudya,
2017). Several African governments under the initiative of the World Bank have been
participating in an ongoing effort to encourage research and support in STEM education (Blom,
Lan, & Adil, 2015). Likewise, the Malaysian government is also taking a substantial interest in
STEM education (Ministry of Education Malaysia, 2013).
Additionally, India, as a developing country, is placing an increased effort in STEM
related education because that is what is in demand globally. With a large population and cheap
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labor, offshoring of manufacturing jobs and Business Process Outsourcing has been documented
for India. Also, recent trends show that India has been attracting multinational corporations to
expand their global research and development networks (as cited in Gereffi, Wadhwa, Rissing, &
Ong, 2008). The Indian economy, while having an upper hand in agriculture, also has sought to
break into high-tech industries like computing, electronics, and nanotechnology, while
maintaining its advantages in low-end manufacturing such as textiles and apparel. This
developing scenario demands more skilled human capital.
India faces various challenges in education while trying to meet the economic demand.
Though growth in allocation of undergraduate and graduate degree is steady, there is a concern
about the quality of those graduates and thus India faces serious unemployment problems. Also,
progress toward attaining 100% enrollment in primary grades and increased enrollment in
secondary grades is steady but student retention at this level and quality of education still
remains a concern (UNESCO, 2014). Moreover, according to World Bank briefings (2015),
while secondary education is the minimum required education to make India’s workforce eligible
for the future jobs, less than half of 16 year olds, (44%), complete 10th grade. The pressure to
succeed academically in India starts at an extremely young age (Sarma, 2014) as a matter of
family pride and a path to prosperity. But this results in high school related stress (parental
pressure, high competition, low self-expectations) leading to an increase in suicide (see Samuel
& Sher, 2013; Sharma & Sidhu, 2011). Thus, India's educational system needs an urgent reform
to compete globally and has caused some people to rethink models of education.
Importance of Mathematics in Developing Countries
Among the STEM courses, Mathematics is one of the core subjects required globally in
the primary and the secondary curriculum, because it is used in our everyday lives and has
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profound implications for human progress (Fatima, 2014). As noted earlier, developing countries
place an increased emphasis in the area of mathematics because a nation flourishes with progress
in math, science, and technology (Shukla, 2005), and mathematics is considered the backbone of
science and technology (Jaleel & Titus, 2015). The Organization for Economic Co-operation and
Development (OECD, 2013) also emphasized mathematical literacy, including the ability to use
mathematical digital tools, for students as a needed 21st century skill (Utterberg et al., 2017).
Importance of Mathematics in India
Culturally, India values mathematics (Dutta, 2002) and it is considered a topic of prestige
and prosperity. At the 125th birth anniversary celebration of Srinivasan Ramanujan, a famous
mathematician in India, Prime Minister Dr. Manmohan Singh mentioned that mathematics can
be regarded as the mother science and that it is integral to Indian education (Jaishankar, 2016).
However, evidence indicates that India lags behind its international peers and students struggle to
master basic math skills. In the international math scores on Programme for International
Assessment (PISA) conducted in 2009, India placed third from the bottom among 74 countries in
math (Chhapia, 2012). Rao's (2015) report on India, mentions that only 44.1% of eighth-grade
students in rural India managed to do a simple division problem. Data from the Central Board of
Secondary Education in India shows that the maximum number of failures and dropout rates are
in Math and English (Kapur, 2008). National Achievement Survey (NAS) scores show that while
the overall mean scores in mathematics for fifth grade was 53.23, about 35.8% of students
obtained scores of 40% and below (UNESCO, 2014). These numbers are critical considering the
large Indian population. Lack of quantitative skills early on can hinder acquisitions of complex
concepts in higher grades, which in turn can prevent students advancing in STEM-related fields
(Booth & Newton, 2012; Geary, 2013). Hence, there is a need to discuss critical practices in
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teaching and learning mathematics in primary, upper primary, and secondary schools in India to
help students learn and retain the concepts being taught.
Reform is also needed in the way instruction is administered in India’s classroom. Jha
(2012) mentions that math education in Assam (India) emphasizes using textbooks and
memorization with the goal of attaining good grades in exams which limits students’ potential to
comprehend, analyze, and problem solve. Teachers usually adopt a “teacher-centered” approach
to instruction. As such, rote learning is the norm as examination is based on memorization of
knowledge. Jha (2012) argues this curbs students' potential in “judgment of analyzing,
innovating, and problem solving” (p. 17). This may also curb student creativity and motivation.
Moreover, the lecture-type classrooms do not facilitate student’s improvement in critical thinking
and problem solving skills (Rabe-Hemp, Woollen, & Humiston, 2009; Tiwari, Lai, So, & Yuen,
2006). Venkatachalam (2017) also has a similar opinion that “education in most schools is one
dimensional, with an obsessive focus on marks” (para. 11). This approach of rote learning in
India may lead to boredom, monotony, passive attitude toward the subject resulting in reduced
motivation (Mohanty & Parida, 2016; Pekrun et al., 2017; Vierhaus et al., 2016). Thus, Indian
classrooms lack an environment that can help motivate students.
Mathematics Learning and Motivation
Literature on mathematics learning suggests there are many individual and contextual
factors that influence math performance (see Uitto, 2014; Franz-Odendaal, Blotnicky, French, &
Joy, 2016). For example, research has focused on several individual factors that influence math,
such as: learning disabilities, pace of learning, levels of prerequisite learning (Lein et al., 2016),
self-efficacy beliefs (Louis & Mistele, 2012), interest in and attitudes toward math, gender, math
anxiety (Hill et al., 2016), lack of confidence in the subject (Basturk & Yavuz, 2010), and
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resilience (Hutauruk & Priatna, 2017). These personal factors dynamically interact with other
socio-cultural factors such as parental education, economic background, racial and ethnic
background (National Science Foundation, 2014), support from parents and peers, personality
and attitudes of teacher, teaching methods, learning environment (Uitto, 2014), and the role of
teacher (Webb et al., 2017) to influence math learning and performance.
While all the socio-cultural variables mentioned above may be hard to change all at once,
individual motivational factors can be influenced to improve mathematical performance. Usher
and Morris (2012) underscore academic motivation as the cause of behaviors that are related to
academic functioning and success or failure, such as how much effort students put forth, how
efficiently they regulate their work, which endeavors they choose to pursue, and how persistent
they are when faced with obstacles. Studies agree with the premise that along several other
elements, motivation is fundamental in students’ active role in their own learning process and
performance (Hidi & Harackiewicz, 2000). Alves et al. (2016) proposed that for improving
mathematical performance, one needs to analyze the psychographic factors such as personality or
motivation. Middleton (1995) suggested that teachers and teacher educators need to better
understand student motivation in learning mathematics. Hence, it is important to take student
motivation into account when designing instruction as one’s motivational beliefs can be
influenced by altering the learning environment (Linnenbrink & Pintrich, 2002; Roblyer, 2006).
If these factors are not considered, this may lead to boredom and a passive attitude toward the
subject resulting in reduced motivation (Pekrun et al., 2017; Vierhaus et al., 2016).
Motivation as Measured by the MSLQ
Motivation is characterized as a complex and multidimensional construct and a large
body of literature exists on motivation and academic achievement (Atkinson, 1964; Bandura,
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1997; Eccles & Wigfield, 2002; Pintrich & DeGroot, 1990; Ryan & Deci, 2002; Zhu & Leung,
2011). The theoretical framework for conceptualizing student motivation in the current study is
based on the work of Paul Pintrich stressing the importance of motivation and cognition on
student performance. His work has its roots in both the social cognitive theory (Bandura, 1986;
Schunk, Pintrich, & Meese, 2008) and the general expectancy-value theory (Eccles et al., 1983).
This framework assumes “motivation is dynamic and contextually bound and that learning
strategies can be learned and brought under the control of the student” (Duncan & McKeachie,
2005, p. 117). When compared with other theories and models, the MSLQ is more expansive in
that it consider constructs such as: components of value, expectancy, and affect; assessing
students' goals and value beliefs for a course, their beliefs about their skill to succeed in a course,
and their anxiety about tests in a course (see, for example, Pintrich & DeGroot, 1990a; Pintrich,
2000a, 2000b; Pintrich, 2003). Motivation in the MSLQ is measured through six subscales:
intrinsic and extrinsic goal orientation, task value, control beliefs, self-efficacy for learning and
performance, and test anxiety.
Intrinsic goal orientation. Intrinsic goal orientation is one of the six subscales included
in the MSLQ to measure motivation. Intrinsic motivation refers to engaging in learning tasks that
are inherently interesting, enjoyable, or relevant. Individuals who engage in tasks for the intrinsic
value of learning adopt a mastery orientation and measure improvement using self-referenced
standards. Intrinsic goal orientation on the MSLQ refers to the “degree to which the student
perceives herself to be participating in a task” (Pintrich et al., 1991, p. 10). Students who are
intrinsically motivated are self-regulated and show positive relationship with in-depth learning,
engagement, mastery goals and performance. These students would need “autonomy-supported”
learning climates to thrive (more choice and supportive feedback); controlling climates can
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undermine their performance (as cited in Ryan & Deci, 2000a). Intrinsic motivation has shown to
have a positive relationship with “lecture engagement, SAT scores, mastery goals, academic
performance, and cognitive engagement,” (D’Lima, Winsler, & Kitsantas, 2014, p. 342) and is
therefore important for overall student achievement.
Lepper, Corpus, and Iyengar (2005) in their literature review reference many studies
showing the benefit of intrinsic motivation such as demonstration of strong conceptual learning,
improved memory, overall high achievement in school, deep task immersion, peak performance,
understand the inherent benefit of education, success in school, improved psychological wellbeing, better behavior, less drug abuse, positive attitude while doing homework, more
persistence, less likely to drop out of school. These reasons prove vital for overall students’
school success and well-being even after school. Skaalvik and Skaalvik (2005) also found similar
positive relationship between intrinsic motivation and effort, help seeking, and persistence. In
mathematics “intrinsically motivated students are more likely than their peers to use effective
math strategies such as estimating, visualizing, and checking” (as cited in Froiland, Oros, Smith
& Hirchert, 2012, p. 94). Their motivations tend to focus on learning goals such as understanding
and mastery of mathematical concepts (Middleton & Spanias, 1999).
Cerasoli, Nicklin, and Ford (2014) through meta-analytic regression found, intrinsic
motivation predicted more unique variance in quality of performance (i.e., complex task that
seeks more skills and commands personal investment) than quantity. Additional research by
Gottfried, Fleming, and Gottfried (2001), in their longitudinal study found that in general,
academic intrinsic motivation declines significantly from middle childhood through late
adolescence and the greatest decline occurred for math. The researchers proposed to identify and
encourage areas of strong motivation and determine weak areas by implementation of practices
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and supportive environments that have been shown to be related to higher levels of intrinsic
motivation. Lepper et al. (2005) showed similar findings that intrinsic motivation decreases each
year as students move up to eighth grade.
Garon-Carrier et al. (2016), in their empirical report with elementary students (n = 1,478;
ages 7-10), found that achievement predicts later intrinsic motivation in mathematics during the
primary school years. This relates to prior research (MacIver, Stipek, & Daniels, 1991) that
found a causal relation between academic self-concept and intrinsic motivation among high
school students. Both variables were measured at the beginning and at the end of the semester,
and intrinsic motivation was found to change in the direction predicted by academic self-concept.
From these studies mentioned above, the data suggestion it is important that students be made
comfortable with mathematics, challenged to achieve, and expected to succeed before the
development of intrinsic motivation can begin (as cited in Middleton & Spanias, 1999).
Achievement could promote competence, which may lead to improvement in self-concept and
thus to greater intrinsic motivation. Teachers can support and enhance intrinsic motivation
among students by autonomy supportive school environments (Froiland et al., 2012; Ryan &
Deci, 2000a). Though, Ryan and Deci (2000a) acknowledge that intrinsic motivation is hard to
achieve for all students in a real classroom even when competence and autonomy is supported
yet given the benefits, there is a need to focus on increasing intrinsic motivation in students
especially in India because high academic pressure at young age contributes to decline in interest
in math.
Extrinsic goal orientation. Extrinsic goal orientation is one of the six subscales included
in the MSLQ to measure motivation. Extrinsic goal orientation is similar to intrinsic goal
orientation but instead focuses on the “degree to which the student perceives herself to be
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participating in a task for reasons such as grades, rewards, performance, evaluation by others,
and competition” (Pintrich et al., 1991, p. 10). As such, extrinsically motivated individuals adopt
a performance orientation goal in tasks to prove competence or avoid failure and measure
learning using norm-referenced standards (e.g., comparing current performance to performance
of others) (Palmer, Chinn, & Robinson, 2017). In terms of the MSLQ, extrinsic motivation refer
to whether or not the student wants to get a better grade in the class compared to other students
or if getting a good grade is the most important thing for them.
Deci and Ryan (2012) differentiated between different types of extrinsic motivation lying
along a continuum of relative autonomy which can either reflect external control or true selfregulation. The different types of extrinsic motivation are: (a) external regulation: a behavior
controlled by an external factor rather than self, (b) introjected regulation: a behavior out of
one’s feeling, (c) identified regulation: a behavior which comes from self regulation when one
personally realize the utility of the behavior, and (d) integrated regulation: a behavior which
arises from self after one has consciously examined and explored the value of a goal and the
external motivational factors and then steadily with self regulation internalized the behavior to
achieve that goal.
There are a number of studies that have been done exploring extrinsic incentives and
restrictions. For instance, Ross, Perkins, and Bodey (2013) in their study with college students
found that female students tended to be more extrinsically motivated than male students in their
career focus. A similar study compared the use of video games, simulations, and virtual worlds
on K-12 student learning and found that video games were more than twice as effective as
simulations and virtual worlds (Merchant, Goetz, Cifuentes, Keeney-Kennicutt, & Davis, 2014).
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The reason behind this was the rewards and competition behind the games; that is, the extrinsic
motivators embedded in the learning environment.
Recent literature also supports that intrinsic and extrinsic motivation are not dichotomous
and may coexist (Deci & Ryan, 2012; Lemos & Veríssimo, 2014; Reiss, 2012). Intrinsic
motivation is most desirable, but not all aspects of mathematics are inherently interesting and
satisfying for all students. So when intrinsic motivation becomes stable, extrinsic factors can
influence students’ motivation to engage in a task. The goal should be to arouse behavior out of
self-regulation and self-motivation than external control. “Motivation and achievement are
developmental, interdependent, and influenced by the design of educational experiences”
(Middleton, 2013, p. 91).
Task value. Task value is one of the six subscales included in the MSLQ to measure
motivation. Task value on the MSLQ refers to the “student's perception of the course material
regarding interest, importance, and utility” (Pintrich et al., 1991). The types of questions asked
about task value involve the importance to the student of learning the course material and how
interested the student is to learn it. As it relates to learning outcomes, longitudinal data (over a
period of ten years) suggests that task values decline from elementary to high school (Chen,
Martin, Ennis, & Sun, 2008).
Influencing and improving value perceptions is desirable because it has been found to be
stronger predictors of continued interest in a particular subject area; and furthermore interest
predicts achievement and has a reciprocal relationship as shown in some studies (Fisher, DobbsOates, Doctoroff, & Arnold, 2012). In a study of 250 seventh- through ninth-grade students,
Meece, Anderman, and Anderman (2006), found that value perceptions directly predicted
intentions to enroll in future math courses.
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Control belief. Control belief is one of the six subscales included in the MSLQ to
measure motivation. Control beliefs on the MSLQ refer to the “students' beliefs that their efforts
to learn will result in positive outcomes” (Pintrich et al., 1991). For instance, if a student believes
that studying will make a difference in their learning, they are more likely to study effectively
because “the beliefs have an influence on the action, motivation and cognitive processes, the
latter being related to the anticipation of consequences of actions and results. In the school
context, these beliefs can affect students’ motivation to perform tasks or avoid them, their
reactions to their achievements and even career choices” (as cited in Alves et al., 2016, p. 108).
The types of questions asked involve if the student tries hard enough will they understand the
material, or if they don't understand it, then they didn't try hard enough. Bonne and Johnston
(2016) highlighted that with classroom-based micro-interventions in the mathematics domain,
students beliefs about learning can be strengthen over time. That is, to help students develop
positive dispositions and behavior toward mathematics, teachers need to put the right conditions
and resources in place.
Self-efficacy for learning and performance. Self-efficacy is one of the six subscales
included in the MSLQ to measure motivation. Self-efficacy has been identified in the literature
as a factor influencing mathematics learning and performance and is closely linked to motivation
(Cheema & Kitsantas, 2013; Hodges & Kim, 2013). Self-efficacy on the MSLQ refers to “a
combination of one's ability to do the task plus the degree of confidence one has in the task”
(Lynch, 2006, para. 21). According to Bandura (1997), self-efficacy is “not a measure of the
skills one has, but a belief about what one can do under different sets of conditions with
whatever skills one possesses” (p. 37). Questions on the MSLQ ask about the student’s belief in
receiving a good grade in the class or how confident the student is in the understanding the
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course material. “Stronger self-efficacy beliefs of the individual lead to a major motivation for
performing tasks” (as cited in Alves et al., 2016, p. 108) and is positively related to persistence
and effort (Bandura, 1997; Schunk & Pajares, 2009) when challenged or in the presence of
adversity (Finn & Zimmer, 2012). Thus attempt should be made to understand and improve
students’ self-efficacy beliefs.
Skaalvik, Federici, and Klassen (2015) in their research found that mathematics selfefficacy positively predicted intrinsic motivation, effort, persistence, and help-seeking behavior,
as did teacher support. Student grades were positively related to self-efficacy. They also found
that boys had significantly higher mathematics self-efficacy compared to girls. Participants in the
study were 823 Norwegian students from five different middle schools (Grades 8-10). The
researchers created their own survey items and data were analyzed using multiple regression and
SEM analysis. In a similar study, Cleary and Kitsantas (2017) found that, after controlling for
prior achievement, self-efficacy beliefs accounted for a unique variation in self-regulated
learning behaviors and mathematics grades of 363 students from one targeted middle school. The
researchers collected and analyzed data in multi-level models. Moreover, Martin and RimmKaufman (2015) found that students (n=387, with an average age of 10.5 years) with higher
levels of math self-efficacy (relative to other students in their class) reported experiencing
greater levels of emotional engagement (students' enjoyment and interest in math) and social
engagement, which is consistent with the findings of Martin, Anderson, Bobis, Way, and Vellar
(2012). Thus the results support the social-cognitive viewpoint that self-efficacy acts as a critical
factor in understanding academic outcomes (Bandura, 1997; Pajares & Kranzler, 1995; Usher &
Pajares, 2008). Bonne and Johnston (2016) highlighted that with classroom-based interventions
in the mathematics domain, students task related self-efficacy can be improved over time. Thus,
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to help students develop positive dispositions and behavior toward mathematics, teachers need to
put the right conditions in place.
Math anxiety. Math anxiety is one of the six subscales included in the MSLQ to measure
motivation. Math anxiety is defined as “a feeling of tension and anxiety that interferes with the
manipulation of numbers and the solving of mathematical problems in a wide variety of ordinary
life and academic situations” (Richardson & Suinn, 1972, p. 551). Negative emotional attitudes
such as panic, tension, loathe, dread, fear, distress, anxiousness, helplessness, avoidance, shame,
and humility have been associated with math anxiety (Deieso & Fraser, 2018). Test anxiety in
the MSLQ has two dimensions: a cognitive and an emotional component. The cognitive
dimension refers to the “student’s negative thoughts that disrupt performance” while the
emotional dimension refers to the “affective and physiological arousal aspects of anxiety”
(Pintrich et al., 1991, p. 15).
Math anxiety and its negative effects on students’ performance have been widely
investigated in research (Foley et al., 2017). Studies show that mathematical anxiety has an
influence on mathematics performance (Karimi & Venkatesan, 2009b) and is the result of low
self-esteem and fear of failure (Bai et al., 2009; Kargar et al., 2010). Research also suggests that
students with a high degree of anxiety had less satisfactory academic results and when this
anxiety was reduced, there was an improvement in their performance (Foley et al., 2017).
Moreover, parents’ math anxiety also has a strong positive relation to children’s math anxiety
and that children’s math anxiety, in turn, was negatively related to their math performance (Soni
& Kumari, 2015). Negative evaluation by others and threats to esteem (Putwain, Woods, &
Symes, 2010) also have an effect on anxiety. However, research shows that math anxiety can be
reduced through the adoption of special methods of teaching and psychological intervention in
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the areas applicable to improving the educational curriculum practices (Kargar et al., 2010;
Karimi & Venkatesan, 2009a).
Supporting Mathematics Motivation through Scaffolding
Supplementing teacher-driven instruction with educational technology is one possible
way to help motivation and make STEM subjects more fun and enjoyable (Grant et al., 2015;
Kärkkäinen & Vincent-Lancrin, 2013). Infusion of technology in daily lessons seems purposeful
for India as it would not only (a) address the needed 21st century skill of technology literacy to
succeed by helping students create, evaluate, and effectively utilize information, media, and
technology (P21, 2011); (b) provide richness and accessibility; (c) improve quality of education;
(d) allow for personalized differentiated instruction; and (e) also influence motivation by
changing the learning environment (Grant et al., 2015; Midgley, 1993; Roblyer, 2006) as it
provides just-in-time support to students in ways that textbooks may fail (Tawfik & Lilly, 2015).
Teaching with technology may also be a motivator for students of every grade level as digital
natives respond well to technology-infused activities (Roblyer, 2006).
The use of technology can be seen as a way to scaffold student learning (Saye & Brush,
2002). Scaffolding can be described as just-in time, dynamic, intentional, high quality guidance
provided by an agent (parent, teacher, expert, more knowledgeable peer) or tool that allows
learners to participate in and accomplish a task or achieve a goal that would otherwise be too
difficult for them to complete effectively (Belland, 2014). Its three main highlighted
characteristics are: (a) contingency: learners should be provided support depending on their
needs; (b) fading: the support provided should be gradually reduced or removed when the
process of internalization is complete; and (c) transfer of responsibility: fading of support must
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result to transfer of responsibility to the learner for a task or learning (Van de Pol, Volman, &
Beishuizen, 2010).
In particular, scaffolding theory talks about the zone of proximal development (ZPD).
Vygotsky (1978) described ZPD as "the distance between the actual developmental level as
determined by independent problem solving and the level of potential development as
determined through problem solving under adult guidance, or in collaboration with more capable
peers" (p. 86). This means that when appropriate and needed assistance is provided (which might
be in the form of instructional strategies and interventions), students show increased learning
outcomes. This assistance can be referred to as scaffolding.
Research provides evidence of the effectiveness and popularity of scaffolding for
improving learning (Belland, Walker, Olsen, & Leary, 2015). With the advancement in
technology the metaphor of scaffolding has been extended from parent-child interactions to
technology scaffolding (Azevedo & Hadwin, 2005; Feyzi-Behnagh et al., 2014; Simons & Klein,
2007). Technology can supplement teacher scaffolding by providing tools that teachers can use
to help learners (Belland et al., 2015). In doing so, technology serves as an extension of the more
knowledgeable peer metaphor.
Flipped Classrooms as Scaffolding Mathematics Learning
One way to bridge the ZPD is through videos in a flipped classroom approach (FCA).
Educators are becoming aware of the academic potential of videos in instruction (Tan & Pearce,
2011). In particular, teachers and researchers are using videos to flip the instruction to provide
personalized and differentiated instruction, freeing up the class time for meaningful class
activities and student discourse (Bishop & Verleger, 2013; Butt, 2014; Cargile & Harkness,
2015; Poon, 2013). This model has been come to known as the flipped classroom. Some terms
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used synonymously with FCA are inverted classroom (Talbert, 2014), just-in-time teaching
(Novak, 2011), and inverted learning (Barker, Quennerstedt, & Annerstedt, 2015). Bergmann,
Overmyer, and Willie (2013), considered pioneers of FCA, stress that flipped learning is not only
about watching online videos but they also highlight the importance of interaction and
meaningful in-class learning activities.
The ease of access and use of videos has grown significantly with the introduction of
websites such as YouTube. Numerous videos have been made specifically for educational
purposes, and most of the videos are freely available to students and educators. Videos are
ideally suited for the ZPD, because videos allow for active engagement of the learner and just-intime scaffolds (Khan, 2015; Tawfik & Lilly, 2015). Furthermore, videos allow each student to
move and progress at his or her own pace and get specialized help from instructors when needed
(Davies et al, 2013; Khan, 2015). Another benefit of using videos is that students have control
over playing and pausing (Khan, 2015) the explanation of the steps (i.e., in a math problem) that
instructors may pass over, assuming a student already knows how to get from one step to the
next. FCA may provide students with the opportunity to become self-regulated learners, as
students have to control their own learning outside the classroom (Davies et al., 2013; Goodwin
& Miller, 2013; Guy & Marquis, 2016; Mason et al., 2013; Pierce & Fox, 2012). Pintrich
(2000b) suggested that self-regulated learners are able to: (a) motivate themselves and regulate
their learning considering all environments and distractions, (b) use motivational and cognitive
strategies to adapt all facets of their learning process, and (c) actively seek support to clarify and
advance their learning to ensure success.
Videos may also be beneficial for scaffolding the affective side of learning. For instance,
Khan (2015) argued that videos help students overcome the feeling of embarrassment of asking
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questions in class, which again is a negative emotion affecting motivation. Also, viewing and
reviewing videos will empower students to monitor their own learning which may gradually
result in learning and transfer of responsibility of learning (Fautch, 2015); therefore, completing
the process of scaffolding (Tawfik & Lilly, 2015).
Studies have also used FCA to scaffold K-12 mathematics learning outcomes. For
instance, through a quasi-experimental design, Albalawi (2018) investigated the effectiveness of
FCA on teaching calculus throughout a semester to male freshmen students (n = 92) at the
University of Tabuk in Saudi Arabia. The control group was taught without using FCA, while
the treatment group was taught using FCA, in which students had access to the recorded videos
at any time via a learning management system. Results showed that using FCA in teaching
calculus was effective due to higher scores on the exam.
Studies have also begun to explore the affective side of learning. In another study,
Bhagat, Chang, and Chang (2016) examined the effect of FCA on learners’ (n = 82) learning
achievement and motivation. Mayer’s cognitive theory of multimedia learning (2001) was used
as the theoretical background. The study used a pretest-posttest quasi-experimental design where
the treatment group completed a lesson on trigonometry using FCA, while the control group
followed a similar lesson using the conventional learning method. The results indicated that
students in the treatment group outperformed students in the control group on the posttest,
suggesting that FCA improved the learning achievement of the students in the treatment group.
The researchers also found that the low achievers benefitted more by being in the treatment
group, supporting similar results by Bidwell (2014). Learner motivation was measured using
Keller’s (2010) Course Interest Survey (CIS). Results indicated a significant difference between
the groups for motivation.
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Talley and Scherer (2013) also used FCA as an effective teaching technique to enhance
the academic performance of undergraduate psychology students (seniors) at a mid-Atlantic
Historically Black College. Although the researchers reported positive results with FCA, the
study involved other strategies such as multiple sessions of practice testing and the selfexplanation learning method. Hence, it is unknown if the results were because of FCA.
Mohanty and Parida (2016) found that after a one-month intervention with 90 eighthgrade children in India that FCA led to a more positive impact on posttest scores in history and
science compared to traditional instruction. The researchers used a pretest-posttest quasiexperimental design where they developed pretest and posttest questions from a seventh-grade
history and science textbook. The participants were randomly assigned to the treatment (FCA)
and control groups.
Summary
Research studies on FCA have been documented for different disciplines like statistics
(Heuett, 2017; Strayer, 2012; Wilson, 2013), chemistry (Fautch, 2015; Schultz et al., 2014),
English (Hung, 2015), engineering (Mason et al., 2013), physics (Cleveland, 2017), mathematics
(Bhagat et al., 2016; Eisenhut & Taylor, 2015; Tawfik & Lilly, 2015), computer science (Davies
et al., 2013), and nursing (Missildine et al., 2013). However, there is a gap because (a) literature
yields mixed findings on the FCA and hence more research is needed and (b) most of the studies
have looked at FCA and proved its effectiveness using test scores. Thus, the distinguishing
characteristic of the present study is that it proposes to test effectiveness of FCA in a developing
country, following a non-western educational psychology, by identifying, understanding,
influencing, and improving different factors influencing personal learning motivation in a
classroom, a prerequisite to enhance educational performance of students. “When educators
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cultivate student motivation, students exhibit higher levels of engagement, effort, persistence and
perseverance; a greater sense of reward when completing academic tasks; greater evidence of
creativity and interest; a higher degree of autonomy and increased use of cognitive strategies;
and the subsequent choice to pursue learning in the related domain” (Simzar & Domina, 2014, p.
67).
Thus the goal of this research is to test the effectiveness of FCA on multiple factors
affecting motivation of middle school students in India. Results may help cultivate the concept of
motivation through the use of technology scaffolding (e.g., FCA) to support a learner-centered
learning environment, which is still in its infancy in India. Few studies have investigated the
impact of FCA on the multiple facets of motivation in developing countries.
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CHAPTER THREE: METHODOLOGY
Introduction
The purpose of this quantitative study was to examine the impact of the flipped classroom
approach (FCA) in relation to motivational orientation (intrinsic, extrinsic, task value, control
beliefs, self-efficacy, and test anxiety) as laid out in the MSLQ (Pintrich et al., 1991), on middle
school students in India. Based on the subscales of the MSLQ, the research questions guiding
this study are as follows:
1. What is the effect of flipped classroom approach on students’ value component?
a. What is the effect of flipped classroom approach on students’ intrinsic goal
orientation?
b. What is the effect of flipped classroom approach on students’ extrinsic goal
orientation?
c. What is the effect of flipped classroom approach on students’ task value?
2. What is the effect of flipped classroom approach on students’ expectancy component?
a. What is the effect of flipped classroom approach on students’ control beliefs?
b. What is the effect of flipped classroom approach on students’ self-efficacy for
learning and performance?
3. What is the effect of flipped classroom approach on students’ affective component (test
anxiety)?
The study used an experimental posttest only design to examine the research questions.
Specifically, the study explored the presence of FCA on the treatment group (FC) while the
control group followed the traditional classroom approach (TC), on measurements of intrinsic,
extrinsic, task value, control beliefs, self-efficacy, and test anxiety.
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Details of the research methodology used in this study are presented in the sections that
follow. The first section describes the participants and setting of the study. The next section
provides details about the instruments and instructional materials used in the study. This is
followed by a discussion of the procedures and data analysis.
Participants
Participants
For this study, the sample was drawn from eighth-grade students studying at an English
language school affiliated with the Central Board of Secondary Education (CBSE) in North
India. Across all public and private bodies controlling education in India, there are generally
three stages of schooling: (a) five years of elementary education, (b) five years of secondary
education, and (c) two years of higher secondary education (Jain & Dowson, 2009).
Typically, there are about 45-60 students in one section of a given grade. Students are
generally enrolled in different sections randomly placed by the school. Depending on the number
of students enrolled, multiple sections can be offered at any given school. At the researcher’s
school, four sections were offered for eighth grade. The researcher randomly chose two sections
and randomly assigned one section as the treatment (FC) and the other section was the control
group with traditional instruction (TC).
Demographic data shows an equal distribution between the two conditions. In the FC
condition, 53% reported as male and 47% as female. Similarly, the TC reported 57% as male and
43% female. The mean age between the two conditions was also comparable (FC = 14 years old,
TC = 14.17 years old).
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Power Analysis
Power analysis helps the researcher to estimate the sample size that is suitable to detect
the effect of a given test and thus correctly test the null hypothesis at the desired level of
significance (Suresh & Chandrashekara, 2012). The researcher used G*Power statistical software
for the power analysis where a priori sample size N is computed as a function of power level 1 −
β, significance level α, and the to-be- detected population effect size. For this research, the
significance level was set to α=0.05. Effect size used was 0.8, which falls under the large effect
size category as defined by Cohen (1988). Power of the test was set to 0.95, i.e. 95 % probability
of detecting the effect size of 0.8 for 5% level of significance. Based on these inputs the
researcher did not find the appropriate sample size for this study to be 35 participants per group.
The researcher had 30 participants in the treatment group and 36 participants in the control
group. However, the recommendation of having a minimum number of 20 observations per
group and the other recommendation of having a minimum sample in each group of more than
the number of dependent variables were met (Malo, 2016, p. 6), as the researcher had six
dependent variables.
Consent Process
Approval from the Institutional Review Board (IRB) from the University of Memphis,
Tennessee was obtained before the research began (see Appendix A). In addition, the researcher
met with the principal of the school in India and the eighth-grade math teacher to discuss the
aspects of the research and obtain approval (see Appendix B).
Materials
During the study, the following two instruments were used, in addition to the teaching
materials, to help assess the effectiveness of the proposed instructional strategy.
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Demographics Survey
The demographic survey (see Appendix C) was used to provide information about the
participants, including their sex and age. The demographic survey was administered via paper.
Motivated Strategies for Learning Questionnaire (MSLQ)
The MSLQ (see Appendix D) was used to assess students' motivation specific to a math
course. The MSLQ was administered via paper.
Founded on the social-cognitive framework, the original MSLQ is an 81 self-report item
questionnaire that consists of 15 different subscales designed to measure college students’
motivational orientations (6 subscales) and their use of different learning strategies (9 subscales)
within a given course (Pintrich et al., 1991, 1993). The instrument is entirely modular, and thus
the scales can be used together or individually, depending on the needs of the researcher.
For this study, the researcher used 31 items covering six different subscales of
motivation, as shown in Table 1. Value component focuses on the reasons students engage in an
academic task, expectancy component refers to students’ beliefs that they can accomplish a task,
and the affective component refers to students’ worry and concern over taking exams.
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Table 1
Components of MSLQ Included in This Study
Components Motivation Subscales
Value

# of Questions
(Corresponding Question # on the MSLQ)

Intrinsic goal orientation

4
(1, 16, 22, 24)

Extrinsic goal orientation

4
(7, 11, 13, 30)

Task value
Expectancy

6
(4,10,17,23,26,27)

Control of learning beliefs

4
(2, 9, 18, 25)

Self-efficacy for learning and
performance
Affective

8
(5, 6, 12, 15, 20, 21, 29, 31)

Test anxiety

5
(3, 8, 14, 19, 28)

All of the items direct the respondents to answer the questions based on the course in
which they receive the survey, rather than their motivation and study strategies across several
courses (Lynch, 2006). Students rate themselves on a 7-point Likert-type scale, from 1 (not at all
true of me) to 7 (very true of me). Scores for the individual subscales are computed by taking the
mean of the items that make up the subscale.
This instrument has been widely used by many educational psychologists at various
levels. This scale has been used with the middle school students with internal reliability
coefficients for the various scales ranging from 0.52 to 0.93 (Duncan & McKeachie, 2005).
Between 2000 and 2004, the MSLQ was used in 58 studies, 19 of which were conducted
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internationally (Duncan & McKeachie, 2005). The MSLQ instrument is free for valid
educational research with appropriate citations.
Instructional Materials
The teacher and the students used videos on Introduction to Graphs from Khan Academy
(KA) (see Figure 1) aligned with the Indian curriculum, and a math textbook, Mathematics for
Class VIII published by the National Council of Educational Research and Training (NCERT), as
the instructional materials.

Figure 1. Screenshot of Khan Academy.org showing the video list on introduction to graphs.

The average length of a KA video is five minutes and each skill set might be covered through a
set of several videos followed by online practice problems.
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Procedure
Upon approval by the IRB and the school principal, the researcher worked with the
school’s eighth-grade math instructor to pair KA math videos on the selected topic with the
teacher’s lesson plan. The researcher randomly picked two intact sections, out of four, with
Microsoft Excel's random number function. The same teacher taught both sections. For one
week, all of the students in one section (treatment group, FC) supplemented their in-class
learning with videos, while the students in the other section (control group, TC) learned the
concepts through traditional instruction (see Table 2).
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Table 2
Conditions and Activities Timeline
Days

FC: Activity

TC: Activity

Day 1 (45 min)

First 5 min: Introduction of topic; Next 25
min: Videos; Next 15 min: addressing and
clarifying questions

Introduction of topic.
Instructor led
explanation with solving
sample examples on
blackboard.

Day 2 (45 min)

First 15 min: Practice; Next 25 min: video; Questions and answers
Next 5 min: random addressing and
(Q&A) followed by
clarifying questions
further explanation into
the topic. Instructor led
solving problems on
blackboard by students.
Homework.

Day 3 (45 min)

First 15 min: Practice; Next 25 min:
videos; Next 5 min: addressing and
clarifying questions

Homework explanations
on blackboard by
teacher. Q&A

Day 4 (45 min)

First 15 min: Practice; Next 25 min:
videos; Next 5 min: addressing and
clarifying questions

Instructor led
explanation with solving
sample examples on
blackboard.

Day 5: Period 1 (45
min)

First 15 min: Practice; Next 25 min:
videos; Next 5 min: addressing and
clarifying questions

Q&A followed by
further explanation into
the topic. Instructor led
solving problems on
blackboard by students.
Homework.

Day 5: Period 2 (45
min)

In-depth class discussions, practice and
wrap-up

Homework explanations
on blackboard by
teacher. Q&A. End of
topic.

Day 6: (15-20 min)

Administration of demographic survey
and MSLQ

Administration of
demographic survey
and MSLQ

43

On the first day of the intervention, the teacher took approximately 5-7 minutes to
introduce the topic on Introduction to Graphs to the students in the treatment group (FC) and
then assign the relevant KA videos. The whole class then watched the videos and took notes and
asked the teacher questions independently. The last few class minutes were spent clarifying
questions with the entire class. On the second day, the class began with practice exercises to
review the previous day’s content, followed by additional content on the topic. The students
again watched the relevant KA videos followed by the teacher addressing the whole class to
clarify the groups’ questions. The teacher wrapped-up the topic in a 45-minute session with an
in-depth class discussion and practice. This class format continued for the allotted week needed
to cover the material.
In the control group (TC), there was no change by the researcher. The topic was
introduced by the teacher and explained in a traditional way with the help of a blackboard and
textbook. The students took notes and solved problems from the textbook in their notebooks and
sometimes on the blackboard, when called upon by the teacher. The teacher assigned homework
from the textbook, which was then solved in class the following day by the teacher for the whole
class. The teacher answered questions or misconceptions.
On the sixth day, both the FC and TC groups completed the paper-based demographic
survey and the MSLQ instrument in the classroom. The researcher then collected the
instruments.
Data Analysis
The scores for each participant and the demographic information were input into
Microsoft Excel. Participants’ dependent variable scores were then imported into IBM SPSS
Statistics software package to conduct the statistical analysis for the study.
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The study used an experimental posttest-only design to examine the research questions.
As noted earlier, it involved implementation of FCA on the treatment group (FC), while the
control group (TC) followed the traditional classroom approach. Descriptive (frequencies,
means, and standard deviations), as well as inferential, statistics using multivariate (MANOVA)
analysis techniques and univariate analysis techniques (ANOVA) were used to analyze the data
to address the research questions. The MANOVA procedure was considered appropriate to
analyze differences for RQ 1 & 2 because there was more than one dependent variable with two
groups (Field, 2018).
The independent variable for this study was the instructional method (FCA or traditional
instruction). The six dependent variables were the students’ scores on each of the subscales of
the MSLQ (Pintrich et al., 1991) to assess students’ self- reported motivation. Table 3 provides
details the data analysis technique for each hypothesis.
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Table 3
Data Analysis Technique for Each Hypothesis
Research Question

Independent Variable

Data Source

RQ1: Value

MANOVA

H 1.1
(intrinsic motivation)

instructional methods

Students’ scores on
this subscale
constituted the
dependent variable

H 1.2
(extrinsic motivation)

instructional methods

Students’ scores on
this subscale
constituted the
dependent variable

H 1.3
(task value)

instructional methods

Students’ scores on
this subscale
constituted the
dependent variable

RQ2: Expectancy

MANOVA

H 2.1
(control beliefs)

instructional methods

Students’ scores on
this subscale
constituted the
dependent variable

H 2.2
(self-efficacy)

instructional methods

Students’ scores on
this subscale
constituted the
dependent variable

RQ3: Affective
H 3.1
(test anxiety)

Data Analysis
Technique

ANOVA
instructional methods

Students’ scores on
this subscale
constituted the
dependent variable
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CHAPTER 4: RESULTS
Introduction
This study examined the impact of a flipped classroom approach (FCA) in relation to the
motivational orientation (intrinsic, extrinsic, task value, control beliefs, self-efficacy, and test
anxiety) as laid out in the MSLQ (Pintrich et al., 1991), on middle school students in India.
Based on the subscales of the MSLQ, the research questions guiding this study were as follows:
1. What is the effect of flipped classroom approach on students’ value component?
a. What is the effect of flipped classroom approach on students’ intrinsic goal
orientation?
b. What is the effect of flipped classroom approach on students’ extrinsic goal
orientation?
c. What is the effect of flipped classroom approach on students’ task value?
2. What is the effect of flipped classroom approach on students’ expectancy component?
a. What is the effect of flipped classroom approach on students’ control beliefs?
b. What is the effect of flipped classroom approach on students’ self-efficacy for
learning and performance?
3. What is the effect of flipped classroom approach on students’ affective component (test
anxiety)?
The study used an experimental posttest-only design to examine the research questions.
Specifically, the study explored the presence of FCA on the treatment group while the control
group followed the traditional classroom approach (TC), on measurements of value component
(intrinsic, extrinsic, task value), expectancy component (control beliefs, self-efficacy), and
affective component (test anxiety). Participants were randomly assigned to the two groups.
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The results of this study are presented in three sections based on the three research
questions. The researcher concludes the chapter by providing a summary of the data analyses.
Data Analysis
Data analyses were conducted based on the three research questions. MANOVA was
used to analyze research questions 1 and 2, while an ANOVA was used to analyze research
question 3 for the two treatment conditions: FC and TC. The results of the research questions are
discussed below.
Research Question 1: Value Component
One of the important goals of this study was to analyze the effect of FCA on students’
value component. According to the MSLQ (Pintrich et al., 1991), the value component is
measured using the three subscales: intrinsic goal orientation, extrinsic goal orientation, and task
value. Table 4 summarizes the mean and standard deviation for the average scores for each of
these variables across FC and TC. While the FC group participants reported a higher mean for
extrinsic motivation and lower value for intrinsic motivation, both groups reported the same
mean for the task value.
Table 4
Descriptive Analysis of Value Component Variables
FC
(n = 30)

TC
(n = 36)

Variable

M (SD)

M (SD)

Intrinsic

5.31 (0.98)

5.59 (0.95)

Extrinsic

5.93 (1.14)

5.79 (1.12)

Task

5.66 (1.13)

5.66 (0.92)
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Next, the researcher formally tested the impact of instructional strategy on students’
value component using a multivariate analysis. Table 5 presents the correlation matrix among the
dependent variables, the three subscales of the value component.
Table 5
Correlation Matrix of Value Component Variables
Variables

Intrinsic

Extrinsic

0.41**

Task

0.57**

Extrinsic

Task

0.34**

-

** p < .01
Pearson correlation coefficients demonstrate that the three dependent variables are
positively, significantly associated (r >0.30). However, based on Cohen (1988), the magnitude of
correlation is categorized as moderate. If the correlations were too low (<0.3), the researcher
would have used three one-way ANOVAs, one for each dependent variable, for analysis.
Alternately, if the correlation(s) were too high (greater than 0.9) (Tabachnick & Fidell, 2007),
the researcher would have collapsed the variables into a single measure. MANOVA is the most
appropriate analysis as dependent variables are moderately correlated with each other.
Prior to conducting the MANOVA, the researcher tested the required assumptions in
order to determine if conclusions drawn from the analysis are reliable. The assumptions for
MANOVA include univariate normality, multivariate normality, outliers, multicolinearity and
singularity, linearity, equal variances, and homogeneity of variance-covariance (Field, 2018). As
noted in Chapter 3, students were randomly assigned using Microsoft Excel’s random number
function into two sections of the available four sections of eighth-grade classes. Selecting which
section used the FC was also randomly assigned.
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The researcher used the Shapiro-Wilk test for testing the normality because Thode (2002)
recommended it as an appropriate choice for testing the normality of data with a sample cell less
than 50. The null hypothesis of this test is that the sample is normally distributed. The ShapiroWilk test (see Table 6) shows that there is no evidence of normality for most of the variables.
Only the intrinsic value variable in the treatment group (FC) and task value variable in control
group (TC) are normally distributed (p-values for these two variables was more than 0.05).
Table 6
Shapiro-Wilk Test for Normality of Value Component Variables

Variable
Intrinsic

Statistic

p-value

TC

0.930

0.025

FC

0.962

0.348

Extrinsic TC

0.894

0.002

FC

0.842

0.000

TC

0.946

0.077

FC

0.893

0.006

Task

While univariate tests using the Shapiro-Wilk test rejects normality, multivariate normality
cannot be tested (Field, 2018, p. 551). The rejection of univariate normality does not provide
enough evidence for rejecting multivariate normality. Additionally, the sample for the study is
large (n > 30), so the researcher can apply the Central Limit Theorem and assume multivariate
normality (Field, 2018).
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Next, the researcher tested for the presence of outliers. An examination of box plots (see
Appendix E) revealed multiple outliers for extrinsic and one outlier for task for the FC group.
However, at a maximum value of 12.60, Mahalanobis distance was less than the critical value of
16.27, indicating there were no substantial multivariate outliers, the assumption was thus not
violated (Hair, Anderson, Tatham, & Black, 1995). All of the cases were retained.1
The assumption of linearity assumes that the relationship among dependent variables is
linear. This is examined using scatter plots (Appendix F). The scatter plot and the best fitting line
suggest that the relationship between the three dependents variable is linear and hence, the
assumption of linearity is met.
Next, the researcher tested for multicolinearity and singularity. A MANOVA is most
robust when the dependent variables are moderately correlated. When correlations are low or not
significant, separate univariate analyses need to be run. Conversely, multicolinearity is an issue
when correlation coefficient values are above 0.9 (Tabachnick & Fidell, 2007). When
multicolinearity exists, it is usually preferable to collapse the variables into a single measure.
Table 5 reports the Pearson correlation coefficients between the three variables. Since all the
three correlation coefficients fall in the moderate range (0.3-0.9), the assumption of no
multicolinearity and no singularity is satisfied.
Levene's Test of Equality of Error Variances tests the assumption of homogeneity of
variances. If this assumption is violated, the averaging of the two variances is futile. Assessed by
Levene's Test of Homogeneity of Variance, the homogeneity of variances assumption was

1

The MANOVA is reasonably robust to modest violations of normality when the sample size is at least 20 in each
cell (Tabachnick & Fidell, 2007, p.251). The exception to this is when normality is affected by extreme outliers.
Hence, the researcher analyzed the robustness of the findings by removing outliers, case numbers 16, 24, and 33.
The results were robust even after removing these cases.
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tenable for all the dependent variables (Intrinsic, p = 0.74; Extrinsic, p = 0.92; and Task, p =
0.46).
Next, the researcher examined the homogeneity of variance-covariance matrices using
Box’s M test at a level of statistical significance α = 0.05. As the result for Box’s M was not
significant (Box’s M= 3.493, p= 0.769), the assumption of homogeneity of variance-covariance
matrices was met.
After testing for all of the assumptions, the MANOVA was assessed at a 95% confidence
level using Pillai’s Trace with a significance level of α=0.05. Pillai's Trace is more robust and is
recommended when the two groups have unequal sample sizes (Warner, 2013), which is the case
with this sample. Using Pillai’s Trace, there was not a significant effect of FCA on students’
value component, V = 0.115, F(3, 62) = 2.68, p = 0.055. Because the main effect was not
significant, post hoc analyses were not conducted.
Research Question 2: Expectancy Component
The second goal of this study was to analyze the effect of FCA on students’ expectancy
component. Per the MSLQ (Pintrich et al., 1991), the expectancy component is measured using
the two subscales: control beliefs and self-efficacy. Table 7 summarizes the mean and standard
deviation for the average scores for each of these variables across FC and TC. The researcher
observed that the TC group participants reported a higher mean for both the subscales.
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Table 7
Descriptive Analysis of Expectancy Component Variables
FC
(n = 30)
Variable

M (SD)

TC
(n = 36)
M (SD)

Control

5.03 (1.00)

5.22 (1.17)

Efficacy

5.54 (1.00)

5.56 (0.77)

Next, the researcher formally tested the impact of instructional strategy on students’
expectancy component using a multivariate analysis. Pearson correlation coefficients
demonstrate that control and efficacy are positively, significantly associated (r=0.32, p=0.01).
However, based on Cohen (1988), the magnitude of correlation is categorized as moderate. If the
correlations were too low (<0.3), the researcher would have used two one-way ANOVAs, one
for each dependent variable, for analysis. Alternately, if the correlation(s) were too high (greater
than 0.9) (Tabachnick & Fidell, 2007), the researcher would have collapsed the variables into a
single measure. MANOVA is the most appropriate as dependent variables are moderately
correlated with each other.
Prior to conducting the MANOVA, the researcher tested the required assumptions in
order to determine if conclusions drawn from the analysis are reliable. The assumptions for
MANOVA include univariate normality, multivariate normality, outliers, multicolinearity and
singularity, linearity, equal variances, and homogeneity of variance-covariance (Field, 2018). As
noted in Chapter 3, students were randomly assigned using Microsoft Excel’s random number
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function into two sections of the available four sections of eighth-grade classes. Selecting which
section used the FC was also randomly assigned.
The researcher used the Shapiro-Wilk test for testing the normality because Thode (2002)
recommended it as an appropriate choice for testing the normality of data with a sample cell less
than 50. The null hypothesis of this test is that the sample is normally distributed. The ShapiroWilk test (see Table 8) shows that there is evidence against normality for most of the variables,
except the efficacy value variable in the control group (TC) (the p-value for this variable is
greater than the chosen alpha level of 0.05).

Table 8
Shapiro-Wilk Test for Normality of Expectancy Component Variables

Variable
Belief

Statistic

p-value

TC 0.933

0.031

FC 0.888

0.004

Efficacy TC 0.967

0.344

FC 0.835

0.000

While univariate tests using the Shapiro-Wilk test rejects normality, multivariate
normality cannot be tested (Field, 2018, p. 551). The rejection of univariate normality does not
provide enough evidence for rejecting multivariate normality. Additionally, the sample for the
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study is large (n > 30), so the researcher can apply the Central Limit Theorem and assume
multivariate normality (Field, 2018).
Next, the researcher tested for the presence of outliers. An examination of box plots (see
Appendix E) reveals an outlier for efficacy for the TC group and five outliers for control and one
for efficacy for the FC group. However, at a maximum value of 9.94, Mahalanobis distance was
less than the critical value of 13.82, indicating there were no substantial multivariate outliers, so
the assumption was not violated (Hair et al., 1995). All of the cases were retained.2
The assumption of linearity assumes that the relationship among dependent variables is
linear. This is examined using scatter plots (Appendix G). The scatter plot and the best fitting
line suggest that the relationship between the three dependents variable is linear and hence, the
assumption of linearity is met.
Next, the researcher tested for multicolinearity and singularity. A MANOVA is most
robust when the dependent variables are moderately correlated. When correlations are low or not
significant, separate univariate analyses need to be run. Conversely, multicolinearity is an issue
when correlation coefficient values are above 0.9 (Tabachnick & Fidell, 2007). When
multicolinearity exists, it is usually preferable to collapse the variables into a single measure.
Since the Pearson’s correlation coefficient of 0.32 falls in the moderate range (0.3-0.9), the
assumption of no multicolinearity and no singularity is satisfied.
Levene's Test of Equality of Error Variances tests the assumption of homogeneity of
variances. If this assumption is violated, the averaging of the two variances is futile. Assessed by

2

The MANOVA is reasonably robust to modest violations of normality when the sample size is at least 20 in each
cell (Tabacknick & Fidell, 2007, p.251). The exception to this is when normality is affected by extreme outliers.
Hence, the researcher analyzed the robustness of the findings by removing outliers, case numbers 24, 29, and 64.
The results were robust even after removing these cases.
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Levene's Test of Homogeneity of Variance, the homogeneity of variances assumption was
tenable for all the dependent variables (Belief, p = 0.09 and Efficacy, p = 0.13).
Next, the researcher examined the homogeneity of variance-covariance matrices using
Box’s M test at a level of statistical significance α = 0.05. As the result for Box’s M was not
significant (Box’s M= 5.46, p= 0.153), the assumption of homogeneity of variance-covariance
was met.
After testing for all of the assumptions, the MANOVA was assessed at a 95% confidence
level using Pillai’s Trace with a significance level of α=0.05. Pillai's Trace is more robust and is
recommended when the two groups have unequal sample sizes (Warner, 2013), which is the case
with this sample. Using Pillai’s Trace, there was not a significant effect of FCA on students’
expectancy component, V = 0.008, F(2, 63)= 0.254, p = 0.78. Since the main effect was not
significant, post hoc analyses were not conducted.
Research Question 3: Affective Component
Finally, the researcher analyzed the effect of FCA on students’ affective component as
measured by their scores on test anxiety. The FC group had a mean of 4.12 (SD = 1.26), while
the TC group had a mean of 4.48 (SD = 1.39). While the TC group participants reported a higher
mean for test anxiety.
Next, the researcher formally tested the impact of instructional strategy on students’
affective component using a one-way ANOVA. Prior to conducting the ANOVA, the researcher
tested the required assumptions in order to determine if conclusions drawn from the analysis are
reliable. The assumptions for ANOVA include independence and random sampling, outliers,
normality, and homogeneity of variance (Field, 2018).
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An examination of box plots (see Appendix E) reveals a few potential outliers for test
anxiety for the FC group. The researcher calculated the z-scores and found a maximum z-score of
0.95, indicating there were no substantial outliers for the data, so the assumption was violated,
but it may not affect the result. Therefore, all of the cases were retained.3
The null-hypothesis of this test is that the collected sample is normally distributed. The
researcher used the Shapiro-Wilk test for testing the normality because Thode (2002)
recommended it as a good choice for testing the normality of data. The Shapiro-Wilk test shows
that there is evidence against normality for test anxiety for the control group (TC) (W(36) =
0.937, p = 0.042). While Shapiro-Wilk test demonstrates that the assumptions of normality of
violated, the sample for the study is large (n > 30), so the researcher can apply the Central Limit
Theorem and assume normality (Field, 2018).
Next, the researcher tested the homogeneity of variance assumption using Levene’s test
at a level of statistical significance α = 0.05. As results for Levene’s test were not significant
(F(1,64)=0.673, p= 0.415), the assumption of homogeneity was met.
After testing for all of the assumptions, a one-way ANOVA was assessed at a 95%
confidence level. ANOVA was not found to be statistically significant (F(1,64)=1.197, p=0.278).
Summary
This experimental posttest-only research study examined the effects of FCA in relation to
the change in aspects of motivation (intrinsic, extrinsic, task value, control beliefs, self-efficacy,
and test anxiety) as laid out in the MSLQ (Pintrich et al., 1991), on middle school students in
India. Participants were 66 eighth-grade students from a private school in India. The MSLQ
3

The researcher analyzed the robustness of the findings by removing outliers, case numbers 62, 63, and 64. The
results were robust even after removing these cases.
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(Pintrich & DeGroot, 1990) was used as the instrument to assess the variables. The participants
(n =66) were divided into a treatment group (FC) and a control group (TC). The data was
collected after one week of research implementation and analyzed using two MANOVAs and an
ANOVA. As will be discussed in greater detail in Chapter Five, the results failed to show a
statistically significant difference between the two groups.
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CHAPTER 5: DISCUSSION
Overview
STEM is important to the economy of India, a developing nation, to meet the growing
demand of skilled human capital to compete in the global market. However, research shows that
STEM education in India is deficient (UNESCO, 2014). Additionally, the concepts of learner
support and use of technology to facilitate a student-centered learning environment are still in
their infancy in India, which might negatively impact student motivation (Jha, 2012). Motivation,
as laid out in the MSLQ, consists of six subscales: intrinsic, extrinsic, task value, control beliefs,
self-efficacy, and test anxiety (Pintrich et al., 1991). One way to improve student motivation is
through scaffolding, and more specifically through a flipped classroom approach (FCA).
Emerging research on FCA has shown that the use of video has the potential to scaffold STEM
by providing an active learning environment focusing on the student as the center of the teaching
process, but without compromising the content (Bishop & Verleger, 2013; Butt, 2014; Cargile &
Harkness, 2015; Heuett, 2017; Poon, 2013).
Despite the importance of STEM and the growing literature on flipped classrooms, a gap
still exists in terms of flipped classrooms in supporting affective elements in developing
countries. Given the research gap, the following research questions guiding this study were as
follows:
1. What is the effect of flipped classroom approach on students’ value component?
a. What is the effect of flipped classroom approach on students’ intrinsic goal
orientation?
b. What is the effect of flipped classroom approach on students’ extrinsic goal
orientation?
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c. What is the effect of flipped classroom approach on students’ task value?
2. What is the effect of flipped classroom approach on students’ expectancy component?
a. What is the effect of flipped classroom approach on students’ control beliefs?
b. What is the effect of flipped classroom approach on students’ self-efficacy for
learning and performance?
3. What is the effect of flipped classroom approach on students’ affective component (test
anxiety)?
This experimental posttest-only study was designed to investigate the effect of FCA on
aspects of student motivation: value component, expectancy component, and affective
component. These components and their related subscales were measured using the MSLQ
(Pintrich et al., 1991) after a one-week period for eighth-grade students from a private K-12
school in India (n = 66). The data analysis using two MANOVAs and one ANOVA failed to find
any statistically significant impact of FCA on the three components of motivation.
The following discussion of the results is presented in three parts. First, the findings are
discussed in detail, based on the research questions. Second, the implications of FCA are
discussed. Finally, the discussion concludes with the limitations of the study and suggestions for
future research.
General Findings
Research Question 1: Value Component
The first research question sought to examine how FCA affected students’ intrinsic and
extrinsic goal orientation and task value for learning mathematical concepts. Results of this study
showed no significant difference between the FC and TC group with regard to the value
component. However, the result is not consistent with the findings in relevant literature. For
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example, Vliet, Winnips, and Brouwer (2015), found a positive impact of FCA on task value for
psychobiology undergraduate students using a pretest-posttest research design.
There are multiple reasons why this study could have different results. Abeysekera and
Dawson (2015) argued that the task value could not be improved unless the learners are
autonomous. As outlined in the literature review, the K-12 education system in India is teachercentered with an excessive emphasis on rote memorization (Jha, 2012). Jha (2012) further argued
that textbooks and teachers in India are considered the most important (and sometimes the only)
sources of knowledge and the various stakeholders are obsessively focused on improving grades
(Venkatachalam, 2017). Similarly, Farrington et al. (2012) asserted that a narrow focus
constraints students from expanding efforts to adapt to higher intellectual demands. It is plausible
that the independent learning requirement of FCA and a teacher-controlled environment
discourages learner autonomy, supporting the current study’s finding of no impact on task value
due to the use of FCA. As such, these results might shed light on the cultural considerations of
technology integration. Traditional societal hierarchy based on the caste system is still very
evident in India, which establishes the teacher as an authoritative figure in the organization of the
classroom. Students display respect, esteem, and reverence to their teachers and questioning a
teacher’s knowledge is not common in the classroom. Hence, for successful implementation of
FCA in an Indian classroom, teacher professional development programs should be launched to
train teachers in creating a student-centered classroom. Teachers should be informed of the
diverse pedagogical ideas and new ways to educate students. Such teacher training and increased
use of a student-centered teaching approach might promote student autonomy making students
more receptive of FCA.
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Another important reason of inconsistent findings for this study could be due to the
differences in population. Most prior literature analyzes college-age or adult learners, while the
population for this study is eighth-grade students. Piaget (1964) argued that cognitive
development increases with age. Similarly, Morstain and Smart (1977) and Wolfgang and
Dowling (1981) argued that older students have higher task value than younger students.
Influenced by prior experiences, the metacognitive knowledge and abilities of older students
differs from those of younger students (Donaldson & Graham, 1999). It is possible that less
experienced younger students who are lower in stages of cognitive development require more
direction from the teacher; therefore, the more student-directed approach of the FCA might not
be effective in influencing their level of motivation.
Furthermore, one week of the FCA implementation might not have been enough to
influence students’ motivational orientations regarding the perceptions of the course material in
terms of interest, importance, and utility of the subject. This is particularly relevant for India,
which has a culture of restraint (Hofstede, 2011) that creates a strong resistance for change.
Hofstede further documents that India has a collectivist society where individual experiences and
autonomy are not appreciated. If students don’t have learner autonomy, they will struggle when
implementing new technologies where they need to navigate. This can impact how they interact
with it, which impacts learning outcomes. Taken together with prior results of FCA, one can
surmise that the cultural context about how learners are encouraged to self-direct their learning
plays a large part in ensuring educational gains.
Research Question 2: Expectancy Component
The second component, expectancy, measures the changes in a student’s belief and selfconfidence due to intervention and is measured as the average of the scores for control beliefs
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and self-efficacy aspects of the MSLQ. Once again, these results failed to yield similar
conclusions from other studies on FCA. For example, Tawfik and Lilly (2015) and Albalawi
(2018) concluded that FCA had a positive influence on control beliefs, self-efficacy, and test
scores. However, the results from the MANOVA in the current study failed to find any
significant impact of FCA on expectancy.
There are several important differences between the current study and prior literature that
can explain the differences in findings as they relate to expectancy. As noted earlier, the
population in Tawfik and Lilly (2015) and Albalawi (2018) consisted of undergraduate students
in the United States. However, the population in the current study consisted of eighth-grade
students in India, who are lower in their cognitive development compared to undergraduate
students (Piaget, 1964). As noted earlier, Piaget (1964) argued that cognitive development
increases with age. Due to prior experiences, the metacognitive abilities of older students differ
from those of younger students (Donaldson & Graham, 1999). In general, the research suggests
that students who are self-motivated and independent learners are more likely to have higher
expectancy than others (e.g., Fincham & Cain, 1986; Paris & Oka, 1986; Schunk, 1985). Again,
the highly teacher-centered K-12 educational system in India discourages independent learning
and excessive emphasis on grades and a high level of competition among learners reduces selfmotivation. This might explain why FCA, which promotes independent learning, might not have
any influence on expectancy for eighth-grade students in India.
The unique Indian culture can also help explain the discrepancy between this study’s
findings when compared with other studies conducted in the developed nations, such as the
United States. The strong affiliation with the caste system in India situates the teacher at the
center of learning, which discourages learner autonomy. Additionally, the results from this study
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can further be explained by the decision-making culture in India. An individual’s decisions are
often made by the community, rather than by individual experience and perception (Hofstede,
2011). In this process, an individual constructing his or her knowledge becomes less significant
(Derné, 1995; Kakar, 1979; Kurtz, 1992). This may, in turn, discourage learner independence
that is an important prerequisite for successful implementation of FCA.
Further, the focus in Tawfik and Lilly’s (2015) study was to test the impact of FCA to
support mathematical problem solving, while the current study focused on a flipped classroom’s
impact on mathematical motivation. Another major difference between Tawfik and Lilly (2015)
and the current study was the research design. Tawfik and Lilly (2015) make implicit reference
to themes of self-efficacy that emerged from conducting a qualitative analysis based on
interviews; however, the current study used quantitative methods and used the MSLQ, a selfreport survey. This might have led to differences in findings as Tawfik and Lilly (2015); that is,
using interviews were able to directly measure expectancy, while the current study used a selfreport instrument to indirectly measure expectancy.
Also, a one-week implementation of FCA might not be enough to bring change in the
confidence and perception of the students about their ability to do well in math. This is
particularly relevant for India, which has a culture of restraint (Hofstede, 2011) that creates a
strong resistance for change. Hofstede Insights (n.d.) further documents that India has a
“hierarchy and a top-down structure in society and organizations, which results in unequal rights
between the power-privileged and those who are lesser down in the pecking order” (para 4).
Hence, the teachers have a position of an expert and the students are mostly treated as novices.
Additionally, the teacher strongly controls the learning environment. This creates resistance for
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any change in student self-efficacy and control belief. Hence, FCA might not be effective in
influencing their self-efficacy and control of learning belief.
Research Question 3: Affective Component
The third component, affective, measures the changes in test anxiety due to intervention.
The final goal of this study was to test the impact of FCA on affective component, which focuses
on test anxiety. As noted in Chapter 4, results of the current study failed to find any significant
difference between the FC and TC group with regard to the affective component. Similar to
Research Questions 1 and 2, the result is not consistent with the findings in the literature that
generally found a positive impact on students’ affective learning outcomes. For example, Vliet et
al. (2015), found a positive impact of FCA on test anxiety for psychobiology undergraduate
students using a pretest-posttest research design. There are several reasons for this inconsistency
as explained below.
Negative emotional attitudes such as panic, tension, loathe, dread, fear, distress,
anxiousness, helplessness, avoidance, shame, and humility have been associated with test anxiety
(Deieso & Fraser, 2018). Test anxiety in the MSLQ has two dimensions: cognitive and
emotional. The cognitive dimension refers to the “student’s negative thoughts that disrupt
performance,” while the emotional dimension refers to the “affective and physiological arousal
aspects of anxiety” (Pintrich et al., 1991, p. 15). Related research documents that independent
learning and self-regulation are critical in determining students’ test anxiety (Cho & Kim, 2013).
Self-regulated learners set goals, plan ahead, and consistently monitor and reflect on their
learning process. They also effectively manage their time and learning resources and are
successful in avoiding the negative emotional attitudes that negatively impact test anxiety
(Pintrich, 2004; Zimmerman, 2011).
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Similar to the previous research questions, it may be helpful to view the results from the
stages of cognitive development and their evolution with age (Piaget, 1964). Older students have
been shown to have greater self-regulation than younger students (Morstain & Smart, 1977;
Wolfgang & Dowling, 1981). Additionally, influenced by prior experiences, the older students
have higher metacognitive knowledge and abilities than younger students (Donaldson &
Graham, 1999). Unlike the prior literature that predominantly analyzed college students, the
population for this study consisted of eighth-grade students. It is possible that less experienced
younger students who are lower in stages of cognitive development require more directed
instruction and have lower self-regulation and hence, FCA might not be effective in influencing
their level of test anxiety.
Also, a one-week implementation of FCA on one math topic might not be enough to
bring change in students’ worries or concerns regarding math. As explained above, it is plausible
that the unique culture in India, which promotes a teacher-centered K-12 educational system,
discourages independent learning and learner autonomy. In addition, students experience fierce
competition to get into an acceptable college in India. A New York Times news article reported
than in 2011, the admission requirement to top colleges affiliated with Delhi University was to
obtain a 100% score on high school exams (Najar, 2011). Similarly, the acceptance rate at the
engineering college, Indian Institutes of Technology (IIT), was less than 2%. Excessive emphasis
on grades and a high level of competition among learners reduces self-confidence, leading to a
higher level of test anxiety across the board. Hence, it is possible that the affective component of
learning autonomy may be especially impacted by the cultural considerations, which resulted in
no significant differences.
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Implications for the Future
Though results did not indicate a statistically significant difference between the control
and the treatment groups, this study does fill an important gap in the literature on use of
instructional videos and FCA. As noted earlier, the general findings to-date have documented
that FCA is generally positive in terms of cognitive and affective outcomes. This study builds on
previous research by looking at the impact of FCA on student motivation for eighth-grade
mathematics education in India. Previous studies on FCA have been documented for different
disciplines like statistics (Heuett, 2017; Strayer, 2012; Wilson, 2013), chemistry (Fautch, 2015;
Schultz et al., 2014), English (Hung, 2015), engineering (Mason et al., 2013), physics
(Cleveland, 2017), mathematics (Bhagat et al., 2016; Eisenhut & Taylor, 2015; Tawfik & Lilly,
2015), computer science (Davies et al., 2013), and nursing (Missildine et al., 2013). However,
most of those studies analyzed the impact of FCA on test scores and used data from developed
countries. In addition, there is very limited research on the role of FCA in K-12 mathematics
education. Hence, the current study makes an important contribution by analyzing the impact of
FCA on middle school student motivation in India, a developing country. As this area of research
has such a limited catalogue of information present, this study serves as a reference point for
future studies.
For Teachers and School Administrators
This study does serve the purpose of providing educators some empirical evidence to
inform their use of FCA. As noted earlier, the results from the MANOVA were not statistically
significant; thus, one can certainly take the position that teachers and administrators should
proceed with caution when making the decision to implement FCA using supplemental videos
for certain populations and contexts. From a point of practically, if the use of FCA does not
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clearly provide a positive impact on student motivation (measured using the 3 components of the
MSLQ: value, expectancy, and affective), then the position could certainly be taken that
educators should either seriously contemplate using precious resources and time on
implementing FCA or do so in a limited manner, especially in developing countries. The benefits
of FCA may have its drawbacks if not implemented cautiously. First of all, FCA is an
instructional strategy that has its roots in western notions of educational psychology and Watkins
(2000) has indicated that attempts to reform education by importing ideas from one culture to
another should be carefully considered. In a country like India, where all students do not have
uniform access to the Internet and digital devices, FCA can increase the digital divide (Block,
2010). This can, in turn, enhance negative emotions for deprived students and therefore,
influence their motivation.
India’s unique culture that promotes teacher-centered learning and discourages learner
autonomy also proves to be a major hurdle in successful implementation of FCA. An important
aspect of learner autonomy is how learners employ the technology to self-direct their learning.
It is possible that the videos were beyond the stages of cognitive development for the
participants of this study. In addition, the issue of navigation places an additional strain on
working memory (Sweller, 1994). One might argue that these issues in conjunction could
influence the degree to which learning outcomes are achieved in a flipped classroom setting.
However, there is always room for improvement. A report from UNESCO (2014)
mentioned that one of the education development priorities for India is to make “effective use of
information and communication technologies (ICTs) for education.” While correcting cultural
biases could be challenging, efforts should be made to document the importance of studentcentered learning. Teachers should be provided professional development training through
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workshops to encourage incorporation of technology in classrooms. Technology access should
be improved to promote just-in-time learning support. Last, but not least, the educational policies
need to be reformed to change the admission criterions to reduce the excessive emphasis on
grades while increasing focus on learning.
For Researchers
It is important to note that, with this being the first known study of its kind, one can argue
that further research studies on the topic are warranted before forming a conclusion on the use of
FCA on student motivation. As noted throughout this study, there is very limited literature on the
impact of FCA on student motivation for a developing country. To date, some research is
emerging about the use of technology in these contexts.
The results of the current study contradict the prior literature that finds a positive impact
of FCA on student outcomes (Heuett, 2017; Strayer, 2012; Tawfik & Lilly, 2015; Wilson, 2013)
in developed countries. This could be driven by the unique cultural context of India. As
discussed above, the existence of the caste system in India puts the teacher at the center of
learning, which discourages learner autonomy. Additionally, an individual’s decisions are often
made by the community rather than by individual experience and perception, which reduces
constructing an individual knowledge base (Derné, 1995; Kakar, 1979; Kurtz, 1992). This
cultural dejection of learner independence and autonomy may create roadblocks for a successful
implementation of FCA. Hence, it is possible that, given the cultural considerations of a more
teacher-directed approach espoused in India, the FCA is not associated with increased
motivation.
It is noteworthy that the results from this study contradicts Mohanty and Parida (2016)
who found that after a one-month intervention with 90 eighth-grade children in India, FCA led to
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a more positive impact on posttest scores in history and science compared to traditional
instruction. However, in addition to the subject matter, there are some key differences between
the current study and Mohanty and Parida (2016). Mohanty and Parida’s study (2016) looked at
cognitive outcomes through a pretest-posttest design, as opposed to affective outcomes using a
posttest-only design. The prior study also used a longer intervention (one month vs. one week in
the current study). Additionally, unlike the current study, the prior study used videos to
supplement the in-class lectures and was conducted in a more controlled setting. Hence, it is
possible that increased exposure of FCA leads to development of more positive student
experiences, especially given the cultural considerations of a more teacher-directed approach
espoused in India.
Given that there is very limited literature on FCA and almost non-existent research on
India, the current study provides some useful guidance and benchmarks for future research. One
of major limitations of the current study is the short duration of the intervention. Future studies
can be implemented along the same lines with a longer intervention period. Because the students
in India are too focused on grades, it might be fruitful to analyze the role of FCA in influencing
cognitive outcomes.
Another fruitful area of future research could be implementing FCA in phases throughout
the academic year, across different subjects. This would increase the comfort level of teachers
and students. It will also help in reducing the novelty effect of the new media which is described
by Clark (1983) as short-term achievement gains of students yielding from increased effort or
persistence due to the fascination of the new media, which tends to diminish as students become
familiar with it. Then, rather than being focused on the novelty of the technology used, students’
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familiarity with the instructional strategy might actually increase their interest in using it for their
learning.
Limitations
The main limitations of the current study stem from the use of a convenience sample
which can result in the potential lack of generalizability of the findings. While the sample is
fairly reflective of a population of eighth-grade students from a semi-urban school in India, the
sample drawn from one school does limit generalizability. As suggested by Portney and Watkins
(2000), the generalizability of such a study may only be appropriate to a population with the
specific characteristics of the sample selected. The readers should be careful in applying the
findings, especially to a school with better access to computer technology. Thus, further research
is needed with a larger, more diversified sample from multiple schools across India.
The researcher used an experimental design that should control for many threats to
internal validity. The posttest-only design reduces threats to validity, thus producing more rigor
(Creswell, 2015). However, the absence of a pretest limits the ability to definitively determine
whether random assignment of subjects to the two conditions successfully achieves equivalence
on the major dependent variables of the study (e.g., task value, expectancy, and affective
components of MSLQ) (DePoy & Gitlin, 2011). Since random assignment of the students cannot
be guaranteed, it is difficult to draw definitive conclusions regarding the impact of FCA on
motivation for youth populations in developing countries. Moreover, the posttest-only design of
the study restricted the researcher from obtaining scores on the dependent variables before the
treatment; thus, the researcher did not know if the participants were already highly motivated in
different aspects.
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A major limitation is the short duration of the intervention. Pompian (2011) suggested
that since affective components “originate from impulse or intuition rather than conscious
calculations, they are difficult to rectify” (p. 44). In the introduction to a special issue on
affecting motivation, Lin-Siegler, Dweck, and Cohen (2016) note that most studies have been
conducted over a period much longer than one week. Similarly, Mohanty and Parida’s (2016)
study took place over a month in a school in India and had significant results. Hence, it could be
argued that one-week might not be enough to test the impact of FCA on student motivation,
especially given the unique cultural dynamics of India. It is possible that with increased
exposure, students may have been able to develop a more positive experience with FCA.
However, further research is needed to test the long-term impact of FCA on student motivation.
Additionally, this study uses a variant of the FCA. The traditional FCA requires students
to watch instructional videos outside the classroom and then come prepared to discuss the
concepts during the in-class session (Davies et al., 2013; Goodwin & Miller, 2013; Guy &
Marquis, 2016; Mason et al., 2013; Pierce & Fox, 2012). However, this variant is unique to the
current study due to the lack of available technology outside the school and in the school’s
computer lab. Because the researcher’s assumption of every student having access to a
computing device in the school's computer lab was not met, the researcher arranged for a setting
where the treatment group watched the videos in class with the help of a projector, laptop, and
speakers. One might presume that with a 1:1 approach, students would be able to have more
scaffolding. This, in turn, may have impacted their task value, expectancy and affective
components of MSLQ. The limitation to provide one-to-one computer access to participants
prevented just-in-time scaffolds from the more knowledgeable peer, in this case, the instructional
videos.
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Additionally, the instrument itself is a limitation. The MSLQ is a self-report instrument.
Given that motivation develops with age (Morstain & Smart, 1977; Wolfgang & Dowling, 1981),
it is possible that the eighth-grade students might not be able to fully self-reflect on their
motivation. Hence, the self-perceptions of students’ motivation might not accurately reflect the
true level of motivation. Future research could look at the direct measurement of motivation.
Finally, to make a case for India was really challenging because it was hard to find
valuable data from research findings. What were mostly available were online published news
reports and personal opinions on blogs. The researcher used some news articles and some data
from reports from UNESCO, the World Bank, and the Government of India. This task was also
overwhelming, as to extract relevant data from these sources was like finding a needle in a
haystack.
Conclusion
India, similar to many other developing countries, is trying to address the unsatisfactory
level of student learning where achievement of a significant proportion of students does not
measure up to the expected levels (UNESCO, 2014), indicating a gap between desired and actual
student learning. India is placing an increased effort in STEM related education to satisfy the
global demand in these areas. Some of the strategies listed repeatedly in the UNESCO report
(2014) are to focus on “science and math programmes at upper primary stage of education in all
States/UTs (Union Territories)” (UNESCO, 2014, p. 94) and foster quality education for better
learning outcomes with use of information and communication technologies. Yet, Indian
classrooms are still characterized by conventional lecture/demonstration instructional methods to
teach students (Jha, 2012). The concept of learner support, motivation, achievement, and use of
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technology to support a learner-centered learning environment is deficient (Jha, 2012). Prior
research has documented that different aspects of motivation affect academic achievement
(Alves et al., 2016), but ways to leverage those in Indian classrooms is lacking.
One way to improve student motivation is through scaffolding. Scaffolding can be
described as just-in time, dynamic, intentional, high-quality guidance provided by an agent
(parent, teacher, expert, more knowledgeable peer) or tool that allows learners to participate in
and accomplish a task or achieve a goal that would otherwise be too difficult for them to
complete effectively (Belland, 2014). This means that when appropriate and needed assistance is
provided (which might be in the form of instructional strategies and interventions), students
show increased learning outcomes. With the advancement in technology, the metaphor of
scaffolding has been extended from parent-child interactions to technology scaffolding (Azevedo
& Hadwin, 2005; Feyzi-Behnagh et al., 2014; Simons & Klein, 2007).
FCA is an emergent strategy that uniquely employs scaffolding; videos allow for active
engagement of the learner and just-in-time support to students (Khan, 2015; Tawfik & Lilly,
2015). Research studies on FCA have used different disciplines and have shown that it promotes
an active learning environment without compromising the content (Heuett, 2017) and focuses on
student as the center of the teaching process (Bishop & Verleger, 2013; Butt, 2014; Cargile &
Harkness, 2015; Poon, 2013). However, there is a gap because: (a) literature yields mixed
findings on the role of FCA and therefore, more research is needed, and (b) most of the studies
have looked at FCA and proved its effectiveness using test scores. Hence, a gap still exists in
terms of flipped classrooms in supporting affective elements in developing countries.
Thus, the distinguishing characteristic of the present study was that it proposed to test the
effectiveness of FCA on multiple factors affecting motivation of middle school students in India
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because during the literature review the researcher did not find any study that investigated the
impact of FCA on the multiple facets of motivation in developing countries. With that backdrop,
the purpose of this quantitative study was to examine the impact of FCA in relation to motivation
on middle school students in India. Since motivation is a complex and multidimensional
construct, the researcher measured motivation using the three components provided by MSLQ
(Pintrich et al., 1991): value (intrinsic, extrinsic, and task value), expectancy (control beliefs and
self-efficacy), and affective (test anxiety).
Participants were 66 eighth-grade students from a private school in India. The MSLQ
(Pintrich et al., 1991) was used as the instrument to assess the variables. The participants (n =66)
were divided into a treatment group (FC) and a control group (TC). The data was collected after
one week of research implementation. The results of the MSLQ were analyzed using two
MANOVAs and an ANOVA, which failed to show a statistically significant difference between
the two groups for any of the three questions. The results of this study suggest that FCA might
not be the best approach for improving motivation for learning the mathematics concepts for
eighth-grade students in India. This could be due to two important reasons.
First, the research literature has documented that the three components of motivation
(value, expectancy, and affective) have important requirements of autonomy, self-regulation, and
confidence (Abeysekera & Dawson, 2015; Cho & Kim, 2013; Fincham & Cain, 1986). As
outlined in the literature review, the K-12 education system in India is teacher-centered with an
excessive emphasis on rote memorization and textbooks, and teachers are considered the most
important (and sometimes the only) sources of knowledge (Jha, 2012). Additionally, the various
stakeholders are often focused on improving grades (Venkatachalam, 2017). Such narrow focus
and increased competition negatively impacts student self-confidence and autonomy which
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constraints students from expanding their efforts to adapt to higher intellectual demands
(Farrington et al., 2012). When new technology is introduced, students may still be beholden to
cultural considerations that they fail to take advantage of these new tools. This might negate the
positive effects associated with FCA, supporting the current study’s finding of no impact on the
various aspects of motivation due to the use of FCA.
Another important reason for no statistically significant findings for this study could be
due to the selected population. Most prior literature analyzes adult learners, while the population
for this study is eighth-grade students. Piaget (1964) argued that cognitive development increases
with age. Influenced by prior experiences, the metacognitive knowledge and abilities of older
students differ from those of younger students (Donaldson & Graham, 1999). It is possible that
less experienced younger students who are lower in stages of cognitive development require
more direction from the teacher and hence, FCA might not be effective in positively influencing
their level of motivation. It is possible that further innovations of FCA should consider the
unique role of stages of development and its impact on learning, namely affective outcomes.
It is clear with such a limited body of quantitative literature available on the topic that
further research is needed. Hence, the current study fills a need in the overall body of literature
on the use of FCA to impact student motivation in a developing country and offers educational
professionals some empirical data to inform their decisions on the use of FCA with respect to a
general population of middle school students.
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Appendix D: MSLQ
The following is a list of items that make up the Motivation section of MSLQ (Pintrich et al.,
1991).
Part A. Motivation
The following questions ask about your motivation for and attitudes about this class. Remember
there are no right or wrong answers, just answer as accurately as possible. Use the scale below to
answer the questions.
If you think the statement is very true of you, circle 7; if a statement is not at all true of you,
circle 1. If the statement is more or less true of you, find the number between 1 and 7 that best
describes you.
1

2

3

4

5

6

Not at all true of me

7
Very true of me

1. In a class like this, I prefer course material that really challenges me so I can learn new things.
2. If I study in appropriate ways, then I will be able to learn the material in this course.
3. When I take a test I think about how poorly I am doing compared with other students.
4. I think I will be able to use what I learn in this course in other courses.
5. I believe I will receive an excellent grade in this class.
6. I'm certain I can understand the most difficult material presented in the readings for this
course.
7. Getting a good grade in this class is the most satisfying thing for me right now.
8. When I take a test I think about items on other parts of the test I can't answer.
9. It is my own fault if I don't learn the material in this course.
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10. It is important for me to learn the course material in this class.
11. The most important thing for me right now is improving my overall grade point average, so
my main concern in this class is getting a good grade.
12. I'm confident I can learn the basic concepts taught in this course.
13. If I can, I want to get better grades in this class than most of the other students.
14. When I take tests I think of the consequences of failing.
15. I'm confident I can understand the most complex material presented by the instructor in this
course.
16. In a class like this, I prefer course material that arouses my curiosity, even if it is difficult to
learn.
17. I am very interested in the content area of this course.
18. If I try hard enough, then I will understand the course material.
19. I have an uneasy, upset feeling when I take an exam.
20. I'm confident I can do an excellent job on the assignments and tests in this course.
21. I expect to do well in this class.
22. The most satisfying thing for me in this course is trying to understand the content as
thoroughly as possible.
23. I think the course material in this class is useful for me to learn.
24. When I have the opportunity in this class, I choose course assignments that I can learn from
even if they don't guarantee a good grade.
25. If I don't understand the course material, it is because I didn't try hard enough.
26. I like the subject matter of this course.
27. Understanding the subject matter of this course is very important to me.
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28. I feel my heart beating fast when I take an exam.
29. I'm certain I can master the skills being taught in this class.
30. I want to do well in this class because it is important to show my ability to my family,
friends, employer, or others.
31. Considering the difficulty of this course, the teacher, and my skills, I think I will do well in
this class.
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Appendix E: Box Plot
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Appendix F: Scatter Plots for the Task Value Components of MSLQ
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Appendix G: Scatter Plots for the Expectancy Components of MSLQ
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